This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 
to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 
to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 
are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  marginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 
publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  this  resource,  we  have  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 

We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  from  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attribution  The  Google  "watermark"  you  see  on  each  file  is  essential  for  informing  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liability  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.  Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 


at  http  :  /  /books  ■  google  .  com/ 


I 


■^fs 


^^ 


(^.'^.'^^^ 


,r, .  ^ 


Ik^^M^ 


'^^  ' 


Gift 
Dr.H.C.IicGlenahan 


1  -^  '  \ 


^^ 

\ 

\    ' 

r 

.  4 

SYSTEM    OF    SURGERY. 

VOL.  II. 

LOCAL   INJURIES. 


flrOTTIVWOOOB    AJtD    CO,    VXW-STIXBT    NDAU 
ABD   PASLXAMZflt  EtMMXt 


SYSTEM    OF    SURGERY 


THEORETICAL  AND  PRACTICAL 


IS 


TREATISES      BY     VARIOUS     AUTHORS. 


EDITXO   BV 

T.  HOLMES,  M.A.  Cantab. 

BUROBOOI    AID    UcnmCB  OV   aCBaiST  AT   tft,   OBOBO^B   HOSPITAL: 
mu.  OOHBBP.  OB  LA  KMOfert  HI  OmBCBaiB  DB  PABn. 


SECOND    EDITION,    IN     FIVE    VOLUMES. 


SUt^  |U«6txatbRf . 


Vol,  II, — Local  Injuries. 


LONDON: 
LONGMANS,    GREEN,    AND    CO. 

1870. 

7ht  r^^  of  trwutation  ii  itiervfJ. 


\/ 


CONTENTS 

OP 

THE    SECOND    VOLUME. 


}iXJBNS  AND  SCALDS.    ACaDENTS  FROM 
LIGHTNING. 

By  T.  Holmes,  Esq. 

6UBOBOK   TO   ST.    OBOROB's   HOaPITAl. 


Claanhcation  of  burns 

Cbaracteristics  of  the  six  degrees  of  burn 

Causes  of  bums  and  scalds 

Prognoeis 

Symptoms  of  bums  in  their  three  periods : 

(a)  First  period — that  of  prostration  or  congestion  . 
(A)  Second  period — that  of  reaction  or  inflammation 
(c)  Third  period — that  of  exhaustion  or  suppuration 

Pathology  and  general  treatment    . 
Causes  of  death  in  bums 
Pathology  of  the  first  period 

Indications  for  treatment  in  this  period 
Pathology  of  the  second  period  . 

Indications  for  treatment  in  lliis  period 
Patholc^  of  the  third  period 

Ulceration  of  the  intestines  in  bums 
Indications  for  treatment  in  this  period 
Ivocal  treatment  of  each  degree  of  bum    . 
Accidents  from  lightning 

Symptoms  ..... 

I'ort-raortem  appearances    . 
Treatment  ..... 


I'AUK 

1 
■> 

4 

{'• 

;> 
II' 

11 
V2 
14 

h; 

17 
I^< 
lit 
■2U 
•>4 
24 
2  It 
;>(! 


11% 


vi  CONTENTS  OF  THE 

GENERAL  PATHOLOGY  OP  FRACTURES. 
By  T.  K.  Hoenidge,  Esq. 

I.AT^:    DKUOKSTBATOB   OF  AXATOXT  AT   ST.  OROSOR's    AM)   ST.  HABT's   ni>SPITAL. 

PAOB 

Guises  of  fracture,  predisposing 34 

„     determining  or  immediate           ......  36 

Iiirra-uterine  fractures           ........  S7 

Varieties  of  fracture 38 

Simple  and  compound  fractures          ......  SB 

Four  chief  divisions  of  fracture  : 

I.  Simple  single  fractures       .......  39 

Separatif 'U  of  epiphyses 39 

II.  Multiple  (including  comminuted)  fractures          ...  40 

III.  Incomplete  frtictures           .......  41 

IV,  Complicated  fractures         .......  44 

Symptoms  of  fi^tcture : 

Rational        .........'  44 

Sensual,  unequivocal : 

i.  The  crack 44 

ii.  Preternatural  mobility         ...         .  .45 

iii.  Deformity  or  displacement,  its  kinds  and  cauaef*   .         .  45 

ir.  Crepitation 47 

Sensual,  equivocal:  pain,  swelling,  loss  of  power     ...  48 

Diagnosis      ..........  48 

Treatment  of  fracture : 

Precautions            .........  50 

Keduction 61 

Treatment  after  reduction 54 

ApparatuH  used  for  maintaining  position,  flints,  &c.  55 

Afler-treatment 5ft 

Treatment  of  compound  fracture 60 

Complications  of  fructure       ........  63 

Cases  requiring  amputation 64 

The  process  of  union  : 

(a)  The  ordinary  process  of  union  of  simple  fractures  in  roan  .  67 

(6)  Union  by  pFOvisional  callus 71 

(c)  Union  of  inilamed  simple  and  of  compound  fractures  74 

Time  required  for  union         .......  76 

Union  of  perforations,  fractures  into  joints,  and  separation  of 

epiphyses 78 

Fnihire  of  the  process  of  union  ;  ununited  fiucture.         .         .         .79 

Certain  fractures  rarely  unite  by  bone    .....  70 

Four  diiferent  kinds  of  ununited  fr:acturc         ....  79 

Caused  of  non-union      ........  81 

Treatment  of  ununited  fracture 84 

Diseased  and  deformed  union         .......  94 

Treatment  of  this  deformity 94 

Re-fracture        .........  95 

Section  of  the  bone  and  resection        .        .        .        .         .97 


SECOND  VOLUME.  vii 

GENERAL   PATHOLOGY   OF   DISLOCATIONS. 
By  T.  Holmes,  Esq. 

suBOioy  TO  R.  obobob's  hospitai^ 

PAQB 

Kinds  of  dislocation      .........  99 

Oauaes  of  traumatic  dislocation 100 

Sjmptoma 101 

Pathological  anatomy 10^ 

Diagnoeis 108 

Treatment:  reduction 108 

Accidents  in  reduction       ...          ...  Ill 

Partial  diBlocation 112 

Compound     ...........  113 


GUN-SHOT  WOUNDS. 
Bt  T.  Longkobe,  Esq. 

DEPTTT    ntSPBCTOa-asmaU.  of   HOSPtTALS,   FBOTKSBOB   OF  WDLITABT 
StraOBBT  AT  TEX  ABICT  XEDICAI,  SCHOOL,  HBrLBT. 

I.    Gc^-SHOT   WOUNDS   IN   GENERAL: 

Definition  of  the  term          .......  115 

History  of  the  surgery  of  gun-shot  wounds    ....  115 

Qualities  of  the  projectiles  by  which  gun-shot  wounds  are 

produced         .........  121 

Kinds  of  projectiles       .......  121 

Forms  of  projectiles 121 

Different  effects  of  round  and  conical  balls     .                  .  122 

Weight  of  projectiles 124 

Courae  of  balls 126 

D^ree  of  velocity                  .         .         .         .         .         .  127 

Spent  balls 128 

Lodgment  of  balls 129 

b  vmptoms  of  gun-shot  wounds 

Diagnostic  symptoms        .......  130 

Wounds  &om  cannon-shot         ......  131 

Appearance  of  wound  from  various  kinds  of  pTOJectilc     .  132 

Apertures  of  entrance  and  e^it       .         .         .-       .         .  133 

Internal  wounds  without  external  marks                  .         .  134 

So-called  '  wind-contusions*  .         .         .         .         .         .  135 

Fain  of  gun-shot  wounds .         ,         .         .         .  '      .         .  135 

Shock  of    „ .  13C 

Primary  htemorrhage .138 

Prognosis  of  gun-shot  wounds              .        .  141 


vm  CONTENTS  OP  THE 

Treatment  of  gun-shot  wounds  in  general      ....  142 

ProvisioDal  dressing  and  transmit  .....  143 
Diagnosis  and  examination  of  the  wound  .                            .144 

Probes  for  detecting  lodged  balls 145 

Extraction  of  bullets  and  foreign  bodies                              .  1 46 

Impaction  of  bullets  iu  bones         .....  148 

Readjustment  of  woonded  parts 149 

DressiDg 150 

After-treatment 150 

Incimon  of  orifice     .         .  .  .152 

Constitutional  treatment 153 

Progress  of  core  .         .  .  .154 

II.    GrUH-SHOT  WOUNDS  IN  SPECIAL   REGIONS  OF  THE   BODY : 

Gun-shot  wounds  of  the  head 155 

Wounds  of  entrance  and  exit  in  gun-shot  wounds  of  the 

skull  from  conical  and  round  baUs         ....  157 

Gun-shot  contusions  <^  the  head        .....  159 

Gun-shot  wounds  of  the  scalp  and  pericranium  .  160 
Gun-shot  wounds  complicated  with  firacture  of  the  skull, 

without  marked  depression 162 

Gun-shot  wounds  complicated  with  depression  and  lodg- 
ment of  the  int>jectile,  without  or  with  penetration  of  the 

cerebrum 168 

Treatment  of  gnn-ahot  wounds  of  the  head                            .  1 72 

Trephining  in  gmi-shot  injuries  of  the  head  176 

Gun-dbot  wounds  of  t}ie  spine 181 

„                „                  &ce 183 

„                 „                    neck 185 

„                 „                    chest 187 

„                 „                            non-penetrating                  .  189 
„                 „                           penetrating       ....  190 
„                 „                            natural  process  of  cure  of  lung- 
wounds          ....  195 
„                „                             Treatment  of  these  wounds  199 

„                 „                    abdomen 203 

„                 „                           non-penetrating         .                  .  204 

„                 „                           penetrating        ....  20o 

„                 „  '                        of  the  diaphragm       .         .         .  208 

„                 ,,                                Treatment  of  these  wounds     .  209 

„                 „                    perineum  and  genito-urinaty  organs  211 
„                 „                    extremities      .         .         .         .         .212 
Varieties  of  gun-ahot  fracture  of  the  long  bones — partial 

fracture — perforation — ^resecting  fracture    .         .         .214 

Woimds  of  the  upper  extremity 218 

Resection  in  the  upper  extremity  .....  220 

Wounds  of  tbe  lower  extremity 222 

Question  of  attempts  at  conservation  of  the  limb  in 

fractures  high  up        .         .....  224 

Results  of  amputation  at  the  hip     ....  228 

Excision  of  the  hip 230 

Excimoh  of  the  knee 232 

Amputation  at  the  knee 232 


SECOND  VOLUME. 


CoDSerratiTe  treatment  of  woands  of  tiie  kaee 

Excuion  of  the  ankle 
Anpiitaidoa  in  gun-ahot  injuries  . 
S«oondaiy  hasnorrbage  in  gun-shot  inj  uriee 
WooDds  of  MKvei  „  „ 

TMhum 
Anidiema  in  operations  for  gun-ahot  wounds 


PAOI 

233 
234 
23J 
237 
238 
239 
241 


INJimiES  OP  THE  HEAD. 
By  PaESCOTT  Hewktt,  Esq. 

aCttOIOK  TO  BT.  OBORas'S   BOSPtTAL. 

Wenndi  of  the  soUp.     ContunoDS  of  the  bone         ....  245 
CompUcntiona  of  acaJp  wounds ;  h«morrhage     .         .         .         .246 

,1                             „         erydpclatons  inflammation            .  24fi 

„                              „         diaesse  of  the  bones     .                  .  248 
n                             n         oonaeoutive  disease  of  the   mem- 

branea  of  the  brain 34!l 

n                             n         trephining    for    auppnration    be- 
neath tlie  cranium 250 

„                             „         p^'Ecmia       .....  252 

ExCnTBBKtioDS  of  blood  in  injuries  of  the  head  : 

External  lo  the  bone 254 

Id  the  diploS 255 

Between  the  bone  and  dura  mater      ......  256 

Trephining  in  tliis  injuiy       .......  258 

In  the  cavity  of  the  arachnoid 259 

Formation  of  fitlae  membranes  Irom  such  extrarasations  .         .  259 

In  the  pia  mato- 263 

fa  the  ctrnctore  of  the  brain 2C3 

PnMvreaofthe  skull: 

Of  th«  T«at 264 

With  di^Iaoement  outwards 2r>5 

„               inwards  of  tlio  enter  table  only  .         .         .  265 

„                     „                 inner         „           ...  '2GG 

„                   „               whole  thickness  of  bone  267 

Compound  firactures 26K 

DiagDoeds  of  fracture  of  tlie  vanlt  of  the  akull      ....  269 

Trwtment           „                     „                   „         .         .         .         .  270 

Trephining  in  such  frncttuvs 271 

P)-»mta  oHer  fracture  of  the  fOiull 274 

Fractorea  of  the  base  of  the  skull,  direct 275 

,*                      „                 „       indirect      .....  278 

Svuptoms  of  fracture  of  the  base 281 

Trf*tzn«xi( — trephining 285 

Cnioo  of  fncturea  of  the  base 286 

^paratioo  of  the  sutures 286 


X  CONTENTS  OF  THE 

PAQB 

Watery  discharges  in  connection  with  severe  injuries  of  the  head : 

From  the  ear 287 

„           nose 292 

„           vault  of  the  akuU 294 

Concussion  of  the  brain         ........  298 

Gases,  in  whidi  concussion  is  said  to  have  occurred  without  ana- 
tomical leffion,  examined        .......  298 

Opinions  of  various  pathologists  as  to  the  lesions  with  which  the 

symptoms  of  concussion  are  connected     .....  802 

Dissections  of  recent  cases  of  concussion 303 

M.  Gama's  experiments     ........  304 

Symptoms  and  diagnosb  of  concussion 305 

Fraquoicy  of  intnual  extravasation  in  the  so-called  cases  of 

concussion         .........  307 

Treatment  of  concusmon  in  its  various  periods          .         .         .  307 

Contusion  of  the  brain — circumscribed 30'J 

„                      „         affecting  the  medulla  oblongata  or  cnuB     .  311 
„                      „               „              pons  Varolii           .         .         .312 

„                      „               ,,              cerebellum    ....  312 

„                     „              „             cerebrum      ....  313 

Diffused  contusion  of  the  brain 314 

Begions  in  which  contusion  occurs  most  frequently      .  .316 

Question  of  diagnosing  contusion  and  laceration  of  the  brain         .  317 
Healing  and  other  terminations  of  contusion        .         .         .         .319 

Depression  of  the  brain  following  on  contusion    ....  320 

Inflammation  after  contusion 321 

Protrusion  of  the  brain  substance  (hernia  cerebri)  : 

Immediate  protrusion 322 

Consecutive     „ 323 

Various  forms  of  consecutive  protrusion           ....  324 

Treatment  of  hernia  cerebri 328 

Injuries  of  the  cerebral  nerves       .......  829 

First  pair  (olfiictory) 330 

Second  pair  (optic) 33 1 

Third      „ 382 

Fourth    „ 383 

Fifth       „ 334 

Sixth      „ 385 

Seventh  „ 336 

E^hth  and  ninth  pair 336 

Traumatic  inflammation  of  the  brain  and  its  membraneit          .        .  338 

„            „                „    membranes 338 

„             „                 „     substance  of  the  brain       .                  .  342 

Symptoms  of  traumatic  intracranial  inflammation         .         .         .  346 

Question  of  differential  diagnosis  in  these  cases        .         .         .  347 

Treatment  of  traumatic  intracranial  inflammation      -  .                  .  349 

Trephining  for  inflammation  and  abscess  within  the  skull         .  351 


INJURIES  OF  THE  BACK, 
Bt  a.  Shaw,  Esq, 

GDMIDLTIKa-ICBaBOV  TO  TOM  inDDUUKX   HOSPITAL. 

liriolu,  in  the  structure  of  the  spine,  ngainRt  common  injuries    .  355 

Weakest  parts  of  the  spine 857 

Spmina 358 

tn  the  neck 359 

In  the  loins 360 

HvinntunA  from  sprain         ......  361 

Hicmorrhnge  in  the  vertebral  cnnal — paralysis  .  363 

InHnmmation  of  the  joints  of  the  spioc  from  sprain         .  867 

I^t«nt  breach  of  the  spine  from  i4})niin  .         .         .  368 

Conciunoa  of  the  spinal  cord 370 

Chnmio  degeneration  of  the  cord  from  injnrv  ....  374 

Progranre  paiapl^a  subsequent  on  former  injury  376 

Fncmre  and  diidocation  of  the  spine 360 

Piacture  from  indirect  force 382 

Fracture  from  direct  force,  and  dislocation       ....  334 

Injuiy  to  the  spinal  cord  from  fracture    .....  3S5 

CcviMquenccs  of  such  injury  to  the  cortl       ....  387 

Fracture  in  the  dorsi-lumbar  and  lower  lumbar  region     .         .  388 

in   the  dorsal  rt-gion  between  the  tenth  and  fourth 

vertebrc 390 

in  the  cervico -dorsal  region       .....  391 

at  the  Hummit  of  Oie  Bptue         .....  394 

Bed-sores  from  fractured  spine      ....  397 

Aflections  of  the  urinary  organs  from  fractured  spine  399 

Pkvgnons  in  paraplegia  from  fracture     ......  401 

Case  of  recovery  from  fracture        ......  403 

Treatment  of  fracture  of  the  spine -104 

^         ftlonghs  and  bed'sores         ......  405 

On  trephining  the  spine         ...         .....  407 


xii  CONTENTS  OF  THE 

FAQB 

Cicatrices  on  the  face 424 

„      between  the  cheek  and  gum 425 

Hsemorrhage  from  the  ear     ........  426 

Fractures  of  the  bones  of  the  &ce : 

„  „      nasal  bones 426 

„         „      npperjaw 427 

„         „      nujar  bone 428 

„         „      lower  jaw  428 

Dislocation  of  the  lower  jaw 434 


IKJUBIES  OF  THE  NECK. 

Bt  AbTHUB  E.  DlTSHAH,  EsQ. 

ASSUTA1TT-9UB0B0M  TO  OUT'S  HOSPITAL. 

Wounds  of  the  neck 433 

1.  of  the  back  of  the  neck 43S 

2.  in  Uie  lateral  region 439 

3.  of  the  front  of  l£e  neck 440 

Complications  of  wounds  of  the  neck  : 

1.  Hemorrhage 441 

2.  Entiy  of  blood  into  the  air-tube 442 

3.  Air  in  the  veins 442 

4.  Obstruction  to  respiration  from  displacement    .  442 

5.  Emphysema  44S 

6.  Loss  of  voice 443 

7.  Dysphagia 444 

8.  (Edema  glottidis 444 

9.  Purulent  effusion 444 

10.  Bronchitis 444 

11.  Constriction  firom  cicatrisation 444 

12.  Fistula 445 

Special  effects  of  such  wounds : 

a.  Opening  into  the  moutii  ......  445 

b.  Through  the  tbyro-hyoid  membrane         ....  446 

c.  Opening  into  the  larynx 446 

d.  Dividing  the  trachea        .......  447 

Wounds  of  the  ceaophagus 448 

Treatment  of  cut  throat 448 

Other  injuries  of  the  pharynx  and  ceaophagus  ....  456 

Other  injuries  of  the  air-passages  : 

Contusion  of  the  larynx 458 

Fracture  uf  the  hyoid  bone      ......  459 

Dislocation  „  460 

Fracture  of  the  cartilages  of  the  larynx    ....  461 

Rupture  of  the  trachea 464 


SECOND  YOLmrE. 


XIU 


PAOH 

Ukjary  of  the  laiyiuc  from  inhalation  of  Hame         ....  465 
„                      f,      drinking  boiling  wator   ....  467 
.,                     „             „        concentrated  acids  or  oclier  irri- 
tant fluids 470 

Foreign  bodies  in  the  ur-paeaages  ......  47^ 

Uodea  of  entrance 474 

Vahoiu  ntuations  in  which  for«gn  bodies  may  lodge  476 

SjmpComs  of  the  lodgment  oi' foreign  bodies  .  478 

Foreign  bodies  iu  die  upper  aperture  of  the  larynx  or  the  rima 

glottidia 478 

„      Tcntricle  of  the  larjiuc        ......  479 

„       lower  part  of  the  laij'nx  or  upper  part  of  the  trachea  480 

n       trachea 480 

In  one  of  the  bronchi 481 

In  the  lung 482 

Diagnosis 482 

Revolts  of  lodgment  of  foreign  bodies 48B 

Treatment  of  foreign  bodies  in  the  air-paaaagea  .  488 

Table  of  remits  of  tracheotomy  for  foreign  bodies    .         .         .  496 

General  account  of  the  operations  practised  on  the  oir-tubc  .  497 

DeacriptioD  of  the  operation  of  laryngotomy     ....  499 

„  „  laryngo- tracheotomy         -         -  500 

„  „  tracheotomy     ....  601 

„  „  Trachetitoniy-Cfinula  .  508 

Ailer-trealment 512 

Foreitm  bodies  in  the  phai^Tix       .......  515 

Treatment  of  such  canes 518 

Foreign  bodies  in  the  cesophagus 520 

^eatment  of  such  cases 523 

The  operation  of  cesophagotomy h2G 

Table  of  cases  in  which  this  operation  has  been  perforated  531 
Injtity  of  the  pharynx  or  t£»(^phafnis  from  drinking  the  concentrated 

adds  or  other  irritant  fluids 586 

^beatmentof  such  cases 540 

Hje  OTeratioQ  of  gastrotomy        ......  543 

Table  of  cases  in  which  tliis  operation  has  been  per- 
formed for  stricture      ....  546 

for  foreign  bodies         ....  549 


mjITRIES  OF  THE  CHEST. 


Bt  Alpeed  Poland,  Esq. 

acaoBOK  TO  atrr'»  bostttaXk 

Gensml  cooaiderariDns 

I.  Injtiriea  and  wounds  of  the  parietes  (non-penet^ating^  ; 
Contnaons  of  the  chest -walU  .... 

„  „     with  fracture  of  the  ribs 

Cooiplications  of  fractured  ribs       .... 


652 

558 

554 
556 


xiv  CONTENTS  OF  THE 

PlUK 

Diagnosia  and  prognosis              .......  557 

Union  of  fractured  ribs 558 

Treatment 559 

Contusiona  of  the  chest,  with  fracture  of  the  costal  cartilages        .  561 

„                       „                     „                 stemiun.         .  562 

Dislocations  of  the  ribs : 

1.  Costo-vertebral 565 

2.  Costo-chondral 566 

3.  Chondro-stemul    ........  566 

i.  Of  the  cartilages  upon  eacli  other 566 

5.  Of  the  bones  of  the  sternum 560 

Se<[Qels  of  contusion.     Subpectoral  abscess         ....  567 

Tables  of  dislocations : 

A.  Costo-vertebral 568 

B.  Costo-chondral 570 

C.  Chondro-stemal ■  571 

T).  Of  the  cartilages  upon  each  other 572 

K.  Of  the  ensiform  cartilage 572 

F.  Of  the  bones  of  the  sternum 573 

G.  „            „            „         pathological         .                  .  575 
Wounds  of  the  parietes     .         .         ,         .         .                  .         .576 

Complicated  with  injury  to  vessels  or  bones  577 

Emphysema  in  non-penetrating  wounds  ....  577 

11.  Injuries  and  wounds  of  the  contents  of  the  chest : 

1.  Wounds  of  the  pleura  and  lung  (penetrating)  .         .         .  578 

Of  the  pleura  alonu        .......  578 

Hernia  of  the  lung 580 

Of  the  lung             583 

Diagnostic  symptoms         ......  584 

Prognosis  and  treatment             .....  585 

Primary  complications  of  wound  of  tlie  lung,  viz. : 

a.  Emphysema 586 

Treatment  of  emphysema             .         .         .  587 

b.  Pneumo-tJaorax 589 

c.  Hsmo-thorax           ......  589 

d.  Foreign  bodies 592 

Secondary  complications.      The  operation  of  paracen- 
tesis uioracis       .          ......  594 

2.  Wounds  of  the  mediHStina,  pericardium,  and  heart        .  599 

Tabularview  of  452  cases  of  wound  of  the  heart  (from 

Fischer) 601 

Table  of  cases  of  foreign  body  in  heart  and  pericardiiun  602 

Symptoms  of  wound  of  heart 604 

Duration  of  life      .......  605 

Instances  of  recovery      ......  609 

3.  Wounds  of  the  intercostal,  internal  mammary,  and  other 

large  vessels  in  the  chest      .....  610 

of  an  intercostal  artery 611 

of  the  internal  mammary      .....  G12 

4.  Woimds  of  the  oesophagus 614 

Rupture  of  the  thoracic  viscera,  without  wound             .  615 


SECOND  VOLUME. 


XV 


INJITEIES  OF  THE  ABDOMEN. 
Bt  Gfio&aB  Pollock,  Esq. 

SCBOBOH'  TO   ST.   OEOROB's    HOSPITAL. 

PARM 

nsioa  of  the  sabJKt 619 

iitusioDS  .         .         .         .         .         .         .         .         .         .  GI9 

Of  the  parietee  only 620 

Discussion  of  the  quention  whether  endden  death  ever  occurs 
in  conmuoDs  of  the  abdomen  unaccompanied  by  visible 

lesion  of  viscera 620 

Contusions  followed  by  inaction  of  the  bowels  from  inflammation  626 

„  with  rupture  of  muscles         .....  629 

Hernia  consequent  on  this         ....  630 

„  with  extravasation  of  blood  .         .         .         .  63  L 

Abscess  consequent  on  this        ....  633 

,  „  with  rupture  of  the  peritonaum     .....  68.3 

ipture  of  the  diaphragm  637 

•ntusioDS  complicated  with  rupture  of  the  viscera  : 

Rupture  of  the  stomach  .......  640 

Bupture  of  the  intestine  .......  641 

Possibility  of  absence  of  fecal  eflusion  ....  642 

Treatment  of  this  injury 643 

Poesibility  of  recovery        .......  645 

Bupture  of  the  liver 645 

Prt^osia  .........  645 

Treatment,  immediate  and  subsequent         ....  647 

Possibility  of  recovery        .......  648 

Rupture  of  the  gall-bladder  or  gall-duct  .         .         .         .649 

„         „        spleen     ........  650 

„         „        kidney    ........  651 

Prognosis  and  seqnlte  of  this  injury         .....  652 

Instance  of  heated  rupture      .......  653 

Treatment  653 

Rupture  of  the  ureter  .         .         ...         .         ,  654 

ounds:  1.  Without  protrusion  of  the  viscera      ....  656 

Foreign  bodies  in  such  wounds    ....  656 

Treatment  .......  657 

„       modified  in  the  various  regions     .         .  658 

„  „         by  the  presence  of  ha;morrhage  658 

„       of  punctured  wounds  .         .         ,  659 

Symptoms  of  consecutive  suppuration         .         .  660 

Ventral  hernia  after  wound  of  the  parietes  .  6GI 

2.  With  protrusion  of  the  uninjured  viscera    .         .         .661 

Treatment  of  such  wounds    .....  662 

„         of  protruded  intestine   ....  662 

„  „  omentum  .         .  663 

„         when  the  intestine  is  irreducible    .         .  665 
„                  „            „                     „      and  also 

strangulated         ....  667 

„         after  reduction 667 

TOL.  n.  a 


iTi  CONTENTS  OF  THE 

FAOI 

Wounds  : 

Protrusion  of  stomach,  liver,  or  spleen  .         .         .  668 

Wound  of  the  vagina  with  protruaion   .         .         .  668 

Protruaion  of  the  bladder 669 

3.  Wounds  of  the  intestines ;    with  protrusion  of  the 

wounded  viscus     .....  670 
Tieatment :  A  small  wound  should  be  included  in  a 

ligature 671 

„         A  large  wound  should  be  sewed  up       .  672 

Treatment  of  complete  division  of  the  gut  .         .  673 

Process  of  repair  af^er  these  injuries  .         .  675 

Woundb  of  the  stomach  with  protrusion     .         .         .  677 

Wounds  of  viscera  in  penetrating  or  punctured  wounds  677 

When  the  stomach  is  wounded  .         .         .  677 

When  the  wound  is  in  the  intestine  .         .         .  678 

When  the  liver,  spleen  or  kidney  is  wounded    .  679 

General  conclusions  on  the  subject  of  wounds  of  viscera  679 

Fistula  of  the  stomach 680 

Instances  of  recovery  from  wound  and  ulceration  of  the  stomach  682 

Treatment  uf  gastric  fistula 683 

Biliary  fistula 68i 

Artificial  anus 6S4 

External  appearances  in  recent  cases       .....  685 

Appearances  within  the  abdomen    ......  686 

After-changes  in  cases  of  artificial  anus     ....  687 

Prolapsus  and  hernia  from  an  artificial  anus  .         .  690 

Treatment  of  artificial  anus 692 

Difficulties  occasioned  by  the  e'peron  ....  693 

Dupuytren's  treatment  by  the  enterottnn     .         ,         .  695 

Results  of  this  treatment 697 

Foreign  bodies  in  the  stomach  and  intestines  ....  698 

Treatment  of  such  cases 699 

Fins,  &c.  lodged  in  the  pharynx      .....  701 
Sharp  bodies  ulcerating  through  the  abdominal  parietes    .  701 
Question  of  the  travelling  of  needles            .         .         .  701 
Bodies  gradually  forming  and  impacted  in  the  stomach  or  in- 
testines       702 

Gastrotomy  for  foreign  bodies  in  the  stomach  .  705 

Foreign  bodies  in  the  cavity  uf  tlie  abdomen  ....  706 


INJURIES  or  THE  PELVIS. 
Bt  J.  BiBEETT,  Esq. 

suROBoir  TO  out's  hospital. 


I.  Contusion  of  the  soft  parts     . 

II.  Dislocation  and  fracture  of  the  pelvic  bones 
Partial  fracture  of  the  ilium 
Fracture  of  the  acetabulum 
Fmcture  and  dislocation  of  tlie  coccyx 


708 
709 
710 
713 
715 


SECOND  VOLUME.  xvii 

PAOK 

HI-  Injuries  of  tiie  viscera : 

(A)  Of  the  ot^ana  of  micturition  : 

Of  the  urinary  bladder 715 

1.  Rupture  of  the  bladder,  without  fracture  .         .716 

„  J,       with  iracture  not  penetrating 

the  organ 721 

2.  Wounds  of  the  bladder,  from  fracture   or   external 

wound        ........  721 

3.  Rupture  from  accumulation  of  secretion  .         .  723 
Foreign  bodies  in  the  bladder 723 

Of  the  urethra : 

WomK^ :  incised,  longitudinal 726 

„         contused  and  lacerated — complete  division    .  726 
Injur/  of  the  urethra  from  within  bj  the  passage  of  in- 
struments, &c.     .......  731 

Rupture  in  chordee  or  sexual  intercourse       .         .         .  733 

(B)  Of  the  organs  of  generation  : 

Of  the  penis 734 

„       prostate  gland 735 

„       scrotum         ........  737 

„       testicles 738 

Rupture  uf  the  vas  deferens      ......  739 

Injuries  of  the  uterus : 

In  the  animpregnated  condition  .  .         .  .741 

„      impregnated              „           .....  741 

Contusions  without  rupture                    .         .  743 

„          with  rupture       ....  744 

Rupture  during  parturition  ....  744 

Of  the  vagina 747 

,.           „         during  parturition  ....  748 

Foreign  bodies  in  the  vagina          .....  750 

Of  the  vulva  and  external  female  parts  ....  750 

Of  the  perinsum  ........  751 

(C)  Of  the  organs  of  defsecatioo  (rectum  and  anus)           .         .  752 

Foreign  bodies  in  the  rectum         .....  753 


rNJXJEIES  or  THE  UPPER  EXTREMITY. 
Bt  W.  H.  Flowee,  Esq.  F.R.8. 

0OX8KBVATOS  OF  THS    ITDSEDM   OF  TKI   BOTAL   OOLLIOS   OF   STBOEONS. 

Re-editbd  bt  J.  W.  HuLKE,  Esq.,  F.R.S. 

AS8ISTAXT-8CBO>0N   TO    THl   lODDLSSBX  BOSPITAL. 

General  considerations  ....         ....  755 

Sprains  ...........  755 

Rupture  of  muscles         ........  756 

„  tendons  .  .......  756 

Displacement  of  the  inferior  angle  of  the  scapula      .         .         .  757 

»2 


xviii  CONTENTS  OF  THE 

FAOB 

Wviuiids 758 " 

Abscpss  consequent  on  wounds  of  the  hand      ....  758 

Needles  embedded  ........  758 

Tetanus  after  wounds  of  the  hand  ......  759 

Wounds  involving  the  arteries        ......  759 

Wounds  of  tlie  palmar  arch       ......  759 

Preaerration  of  the  limb  after  severe  wounds  .         .         .         .  760 

Treatment  of  compound  fracture  or  dislocation  about  the 

elbow 761 

Crushing  of  the  hand     ........  762 

Statistics  of  fractures  and  dislocations  of  the  upper  extremity  ,  763 

Fractures:  Of  the  clavicle — body 765 

,t  „  sternal  end         .....  767 

„  „  acromial  end       .....  768 

„  „  incomplete,  comminuted,  and  compouni 

fractures       .....  768 

Treatment  of  fractured  clavicle     .         .         .  709 

Of  the  scapula — its  body 772 

„  „         of  the  acromion  process      .         .         .  77-t 

„  „  „     coracoid         „  .         .         .  775 

„  „  „      neck  of  the  scapula  and  glenoid 

fossa  775 


Of  the  humerus. 

» 

n 

'(A)  Upper  end. 

n 

]) 

1.  At  the  anatomical  neck     . 

777 

» 

;t 

2.  At  the  line  of  junction  of  the 

epiphysis 

779 

I) 

i» 

3.  Of  the  surgical  neck 

770 

n 

t) 

Treatment  of  these  fractures 

.     781 

■    »i 

») 

4.  Fracture  of  the  great  tuberosity 

782 

If 

» 

(B)  Shaft          .... 

783 

»i 

>» 

(C)  Lower  end : 

1.  Across  the  lower  part  of  the  shaft    785 

of  the  inner  condyle 

786 

2.  Into  the  elbow-joint 

787 

Of  the  forearm. 

(A)  Near  the  elbow : 

i> 

» 

1.  Of  the  olecranon 

789 

n 

n 

2.  Of  the  coronoid  process     . 

790 

n 

» 

3.  Of  the  neck  of  the  radius  . 

791 

>> 

11 

(B)  In  the  middle : 

It 

n 

1.  Of  both  bones 

791 

n 

it 

2.  Of  the  shaft  of  the  ulna     . 

794 

)f 

)i 

3.  Of  the  vhaft  of  the  radius  . 

794 

n 

» 

(C)  Near  the  wrist. 

tt 

It 

] .  Of  lower  end  of  the  radius 

795 

n 

11 

2.  Of  lower  end  of  both  bones 

800 

i> 

» 

3.  Of  styloid  process  of  ulna 

800 

Of  the  bones  of  the  hand,     1.  Of  the  carpal  bones 

800 

i» 

Ji 

„           2.         „     metacarpal  bonec 

801 

" 

»» 

„           3.         „     phalanges  . 

802 

SECOND  VOLUME.  xix 

Dislccations :  Of  the  clavicle  (from  the  sternum) : 

1.  Fonrards 803 

2.  Backwards 805 

3.  Upwards 806 

Of  the  scapula  (otherwise  of  the  acromial  end  of  the 

clavicle) 806 

Of  the  humerus 808 

1.  Subcoracoid 809 

2.  Subglenoid             817 

3.  Subclavicular 819 

4.  Supraooracoid 820 

5.  Subspinous            ......  820 

Partial  dislocationa    .         .                  ...  822 

Treatment  of  dislocations  of  the  humerus       .  822 

Compound  dislocations        .....  827 

Of  the  elbow 828 

Ofthe  head  of  the  radius 831 

„             lower  end  of  the  radius  from  the  ulna      .  832 

„      wrist 832 

„      bones  of  the  carpus 834 

„      thumb 834 

„      fingers 836 


INJURIES  OF  THE  LOWER  EXTREMITY. 
By  Carsten  Holthouse,  Esq. 

BfBOEON     TO     THE     WESTUIKSTEB     HOSPITAL. 

eneral  consideratioDS  .........  837 

)ntuaioa8  :  of  the  soil  parts         .......  837 

„         ofthe  bones      ........  838 

„         of  all  the  structures  of  the  limb  .....  838 

trains  and  rupture  of  muscles  and  tendons  .         ....  839 

ounds 840 

actures ; 

Ufthe  femur 842 

Ofthe  neck  and  upper  part  ofthe  femur: 

Within  the  capsule 843 

Union 845 

Causes  of  intracapsular  fracture       ....  846 

Symptoms     ........  848 

£xtf  mal  to  the  capsule        ......  850 

Union  of  extracapsular  fracture       ....  852 

Cnuses 862 

Symptoms     ........  853 

Diagnosis       ........  854 

Prognosis  of  intra- and  extracapsular  fractm-e  .         .  857 


XX  CONTENTS  OF  THE 

FAQB 

Fiacturcs : 

Fractures  through  the  trochanter  major         .         .         .  858 

Separation  of  the  upper  epiphysis  of  the  femur      ,         ,  859 

Fracture  of  the  epiphysis  of  the  trochanter  mujor            .  859 
Treatment  of  fracture  of  the  neck  and  upper  pai;t  of  the 

femur 860 

Of  the  shaft  of  the  femur 861 

i^ymptonis  and  diagnosis         .....  864 

Prognosis       ........  864 

Treatment : — question  of  the  probability  of  a  cure 

without  shortt-ning    ......  864 

Various  methods  of  treatment          ....  866 

Fractures  extending  into  the  knee-joint         .         .         .  872 

Of  the  patella 874 

Symptoms  and  diagnrmts         .....  875 

Pathology ;  method  of  union  .         .         .         .         .  876 

Treatment .  878 

Of  the  leg ;  both  bones 880 

Symptoms  and  diagnosis         .....  882 

Treatment 884 

„             of  compound  fracture  ....  886 

Of  the  fibula  alone 888 

Symptoms  and  treatment         .....  8*>0 

Of  the  tibia  alone 892 

Of  the  bones  of  the  foot 893 

Dislocations : 

Of  the  hip 895 

Various  forms  of  this  dislocation,  and  the  relative  fre- 
quency of  these  forms         896 

(1)  Upwards  and  backwards  upon  the  dorsum  ilii    .         .  897 

(2)  Backwards  and  slightly  upwards  into  the  sciatic  notch  897 
Diagnosis  of  the  dislocations  backwards  .  .  .  899 
Treatment 899 

(S)  Downwards  and  inwards  into  the  obturator  foramen   .  902 

(4)  Upwards  and  inwards,  on  to  the  pubes       .         .         .  903 

Anomalous  dislocations,  upwards       ....  904 

„                  „             backwards  and  downwards    .  905 

„                  „              forwards  into  the  perineum  .  906 

Mechanism  of  dislocation  of  the  hip          ....  906 

Reduction  by  manipulation     .....         .  909 

Complicated  and  old  dislocations     .         .         .         .         .910 

Of  the  patella 912 

Of  the  knee 914 

Subluxations  of  the  semilunar  cartilages     ....  916 

Compound  dislocations 917 

Of  the  head  of  the  fibula 917 

Of  the  foot  at  the  ankle 918 

Outwards,  with  iractnre  of  the  fibula  (Pott's  fracture)          .  919 

Inwards 920 

Backwards  and  forwards 921 

Compound 922 


SECOND  VOLUME. 


zxi 


PAOB 

DnlocatioDs : 

Of  the  foot  at  the  calcaneo-  and  scapho-astragaloid  joints          .  923 

Varieties  of  this  dislocation        ......  924 

DiagDosis 928 

Trwitnient 929 

Tenotomy  in  this  and  simi/ar  injuries      .         .         .  9.^0 

Of  the  afltragalus  (properly  so  called)      .....  930 

Treatment 933 

Of  the  OS  calcis 934 

Of  the  coneiform  bones           .......  935 

Of  the  first  from  the  second  row  of  tarsal  bones                 .         .  93iS 

Of  the  metatarsal  bonus          .......  936 

Of  the  phalanges 937 


LIST    OF    ILLUSTRATIONS. 


m.  VAOn 

6)  T.  Uloeimtiaa  of  Ae  duodiuiain  in  a  burn,  cniuing  deitth  by  hiemor- 

T^aga 22 

9,0.  FiMuivd  fractun)  nf  the  tibia 42 

10.  Giveoitick  fractura  of  tba  clai-ic-le 43 

1),  FfMCtuTv  of  the  femur,  sliowiog  the  conditloiu  of  uiuon  six  weukt 

I^H  after  tbe  accident 

^HB-  rnituii  fracture,  to  shnw  tba  fntgnients  mervJ;  {floed  togelber  bj 
^H  rfpnmtive  nutr^rial  thrown  out  b^rtween  them         .... 

^B^.  Unioa  nf  ilbpliurt-d  fracture  hy  a  bridge  of  bc>ne  .... 

^Hl  Uuoa  of  fmctare  by  the  attachment  to  each  fragment  of  a  bridge  of 

^^r         bone  formed  by  a  aepankt«d  splinter 71 

15.  Fiactufv  in  an  animal — to  ihow  the  first  stage  of  union  by  proTisional 

^^m  callus  

^B^  Omificatton  of  provisional  callus         ....... 

^^TT.  L'ntoQ  by  proviaional  callua  in  the  humiin  subject      .... 

1B|  19.  Fraclurv  united  with  niijcli  uxtumal  deiKMil  of  bone,  showing  the 
ritttoraiJun  of  the  cnncfllntiA  tiiMue      ...... 

SQL  FalM  ji^t  after  fraitur?,  showing  the  ends  united  by  a  capeular 

lig'ament 

31,  Fal*^  jriitit  after  fracture^  showing  a  large  and  loose  capaule,  contain- 
ing Dumemua  faW  cartilages 

33.  BuUel-wound  of  the  head  of  tJio  htuueruSf  to  show  the  effecta  pro- 
duced by  a  roniral  bullet \2H 

53.  BuBct-wound  of  the  head  of  the  humerus,  to  show  the  effects  pro- 
duced by  a  round  bullet 124 

54.  Calrvium,  shoeing  the  wounds  of  entrance  and  exit  of  a  pistol-bftll       ir»7 

36.  Calranuiu,  showing  the  wounds  of  entrance  and  exit  of  a  riHe-ball    . 
SA.  Exfoliation  of  external  table  of  the  »kull  after  gim-sfaot  wound 

37.  Healed  fracture  of  intr>nutl  table  in  tie  same  cose       .... 
S8k  CoDtuBion  nf  outer  uble  of  the  skull  in  gun-shot  wound    . 
tt.  Fracture  and  complete  detachment  of  the  inner  table  in  the  same 


00 

70 

70 


72 
7.t 
76 
80 
80 


158 

I6» 
107 


M^Sl.  External  and  internal  views  of  a  gun-shot  wound  of  the  skull,  in 
which  the  bullet  was  euL  in  buUi;x,  and  onu  half  lod^fed  in  the 
bmia 

J9;  Gtm-shot  wound  of  the  chest — poaition  of  wound  of  entrance  and  exit 


107 


170 

lOU 


xxiv  LIST  OF  ILLUSTRATIONS. 

no.  PAoi 

.H3.  External  condition  of  the  wound  of  entrance  in  the  same  case    .         .  107 

34.  Internal  view  of  the  track  of  the  ball  in  the  same  case                 .         .  198 

35.  Partial  gun-shot  fracture  of  the  femur.  Lateral  splintering  .  .  216 
86.        ,f           ,,            „                   „           Perforation  with  fisauring     .  216 

37.  Resecting  gun-shot  fracture  of  tiie  fibula 216 

38.  Upper  portion  of  the  right  femur,  showing  the  injury  produced  by  a 

conoidal  bullet  entering  at  the  trochanter  major  ....  217 
39   Upper  portion  of  the  femur,  showing  the  injury  produced  by  a  conoidal 

bullet  lodged  in  the  head  of  the  bone 217 

39(1.  The  upper  end  of  the  femur,  removed  in  a  successful  amputation  at 

the  hip-joint  by  Mr.  Guthrie 2S1 

40.  Gun-shot  fracture  of  the  bones  of  the  knee.     Bullet  lodged        .         .  232 

41.  Traumatic  extravasation  of  blood  on  the  puietal  arachnoid         .         .  iJ60 

42.  Blood  cyst,  attached  to  the  parietal  arachnoid 261 

43.  Another  large  blood  cyst  dissected  off  from  the  parietal  arachnoid      .  261 

44.  Fracture  of  the  skull,  with  displacement  outwards      ....  266 

46,  46.  Fracture  of  the  skull,  with  depression  of  the  inner  table      .        .  2H6 

47,  Depressed  oval-shaped  fracture  of  the  skull 267 

48,  49.  Compound  fracture  of  the  skull,  laying  open  the  lateral  sinus  276 
60,  61.  Fracture  of  the  base  of  the  skull,  caused  by  the  condyle  of  the 

lower  jaw .  277 

62.  Fracture  limited  to  the  anterior  fossa  of  the  base  of  the  skull     .        .  279 

63.  „  „  „  middle  „  „  „  .  ,  279 
64  „  „  „  posterior,,  „  „  .  .  280 
66.  Contusion  of  the  brain 310 

66.  Extravasation  of  blood  in  the  Pons  Varolii 311 

67.  Depression  of  the  brain  after  injury 321 

68.  Extravasation  of  blood  in  the  sheath  of  the  optic  nerve      .                 .  332 

69.  Pia  mater,  thickened  from  inflammation 340 

60.  Fracture  of  the  spine 382 

61.  Bullet-wound  of  the  two  upper  cervical  vertebrae     ....  395 

62.  The  spine  and  the  cord,  from  a  case  of  old  fracture  ....  402 
6.3.  The  epiglottome 470 

64.  Bifurcation  of  the  trachea,  seen  from  behind 478 

65.  Laryngeal  forceps,  opening  laterally 492 

66.  „            „            „       antero-podteriorly 492 

67.  Mackenzie's  laryngeal  forceps 4M 

68.  Laborde's  three-bladed  dilating  forceps 494 

69.  Gross's  tracheal  forceps 494 

70.  The  ordinary  tracheotomy  canula 509 

71.  Dr.  Fuller's  bivalve  canula 509 

72.  73,  74.  The  author's  canula,  with  *  lobster-tail '  joint  and  pilot  trocar  61 1 

76,  76.  Horse-bur  probang 624 

77.  Money-probang 624 

78.  GDsophagus  forceps 526 

79,  80.  Tonth-platf>s,  extracted  by  cesophagotomy 630 

81,  82.  Repair  of  fractured  ribs 658 

83.  Fracture  of  the  first  bone  of  the  sternum 502 

84.  Fracture  of  the  second  bone  of  the  sternum 502 


IXV 


?5.  Arlinci&I  aniu 4lg(^ 

f&  Artttici&l  aau5  with  prolapsus fv^ 

B7.  Artificial  aniu  with  prolapsus  and  humU ooi 

8&,  S(t.  Two  views  of  a  fracture  of  the  pelrjs  (united)    .  .         .711 

BO^  Bl.  Two  Tiews  of  unioD  of  fmctiire  throiigb  the  a«tabu]um  ,     713 

n.  Old  iojurv  of  the  polvla — the  head  of  the  femur  driven  through  the 

acetabulum.  (From  thft  Meti.-(-hir.  Tratu.)  ....  7M 
VS.  Rerahs  of  old  luceratiun  of  th^  mriiim  fipongiosam  ....  7<36 
M  Oblique  fmcture  of  the  acromial  end  uf  the  claricle  ,  768 

96.  Cooiminuted  fracture  of  the  AcromiiU  end  of  tbo  cluriclo  .         .     709 

DA.  The  opposite  view  of  the  tuuce  preparation        .....     770 

W.  Fnurture  of  ih(*  scapula 773 

DSL  FracCurc  of  the  anafimical  niHrk  of  the  humerus      ....     777 

06.  Fracture  of  the  surgicAl  n^N^k  of  the  hMmftnis 780 

100.  Comouauted  fracture  of  the  humerus  into  the  elhow-joiut  .  .  787 
lOL  Commiouted  fracture  of  the  lower  end  of  the  radiiw  .  .  .  707 
IU3.  Fnctate  of  the  lower  end  of  tht!  raditu^  aud  of  the  scaphoid  bone  .     600 

108.  lotra-cfiracoid  dislocation  of  humerus 813 

101  Snb-coracoid  , 814 

105.  Changes  in  the  shnpe   of    the  hones   in   sub-coracoid   dislocation 

(TKagram  from  Path,  Soc.  Tratu.) 816 

100.  Sub-glenoid  dislocation  of  hutncrua 816 

107.  Suh-clavicular      „         „         „ 819 

106L  Suh-epinous  „  n        t ^^ 

ICO,  110.  Impaclcd  extrocapular  fmcture  of  nei'It  of  fomur — the  fracture 

of  the  iippur  Burfm-c  of  ihe  neclj  not  beinK  visibJo  ....     844 
111.  False  joint  after  iulracap!4ul]ir  fmctitre  of  otrvix  fumoris.     Fracture  of 

shaft  lower  down,  with  ^^real  dUplacement Si6 

lis.  Bonv  union  of  iiitracnpsular  fracture  of  cervix  femoris  .  .  ,  845 
IVa,  114.  Extracapsular  impacted  fracture  of  cervix  femoris     .         .         .     861 

lis.  Inten>tiiial  absorption  of  cervix  fcmoria B5Q 

1 W.  Oblique  fracuire  of  the  lower  third  of  the  femur       ....     8H2 

117.  Fracture  of  the  upper  third  of  femur  (after  Sir  A.  Cooper)      .  85:1 

118.  Kectangutar  union  of  fmcture  of  the  upper  third  of  femur  .  863 
llil.  I>r.  Guidon  Bock's  method  of  treating fraciuro  of  the  femur  .  .  8tlO 
litO.  SepatatioD  of  tho  Iowit  epiph^nifl  of  the  femur,  with  fracture  .         .     87<1 

l:fl.  Fractuft!  of  the  patella  (fruui  a  cast) 875 

12:2.  Li{£wn«ntDuo  union  of  fracture  of  patella 877 

133.  l>itto.  the  uniting  medium  passing  from   the  outer  surface  of  the 

upper  to  the  inner  surface  of  the  l-iwer  fragment  .  .     877 

134.  I>iaplac«niem  of  the  ft>oi  liackwards  in  iraiisverse  fracture  of  the  leg 

JDflt  above  tbe  anhle 863 

ISS.  Cast  of  heahhv  f^tot  of  the  mme  |iatient  to  contrast  with  the  above  .     883 

130L  Salter's  Bwirrg  for  froctuxe  of  leg 888 

U7.  Mr.  GiUiDghsni'!)  instrument  for  frnclnro  of  the  leg  .  .     t^OA 

138.  DialoeatioQ  of  the  hip  on  the  dorsum  ilii  (after  Sir  A.  Cooper)  898 

129.  ,,  „    into  the  K-iatic  notch  „       .         .808 

190L  Reduction  of  dislocation  of  the  hip  on  the  dorsum  Uii      „      ,  90O 

131.  ^  „  „    into  the  sciatic  notch  „      .        .    901 


XXTl 


LIST  or  ILLUSTRATIONS. 


FIU.  PACB 

1'3*2.  Dislocation  of  the  hip  into  the  obturator  foramen  (after  Sir  A.  Cooper)  002 

Vi^X  Iteducliiin  of  this  dislocation  (after  SirA.  Cooper)   ....  902 

l:li.  Dislocation  of  the  hip  on  the  pubes            ,t              ....  904 

liiri.  Reduction  of  this  dislocation                      „              ....  005 

l.m  The  foot  in  Pott's  fracture  (after  Pott) 919 

137.  The  bones  in  the  same  injury        „ 919 

l-IB.  Dislocation  of  the  foot  at  thecalcaneo-  and  scapho-astragaloid  joints  92''> 
ISi).  Dislocation  of  the  metataraua  (lifter  B.  W.  Smith)  .        .        .        .030 


BXJKNS  AND    SCALDS. 


BUBiNS  and  scalds  are,  beyond  all  comparieon,  the  most  com- 
monly &.tal  injnries  which  occur  m  civil  life;*  and  the 
liability  to  thia  accident  appears  to  have  been  largely  increased 
folate  years,  by  the  extended  use  of  steam  machinery,  the  in- 
vention and  Tmiversal  employment  of  lucifer-matches,  and  the 
nature  of  the  modem  materials  and  fashion  of  female  dress. 
They  are  also,  of  all  accidents,  those  which  inTolre  the  most 
agonising  pain  and  the  most  protracted  suffering;  and  they 
freqneDtly  condemn  the  unhappy  patient  to  a  lifelong  mutilation 
of  the  most  repulsiTe  and  distressing  kind :  they  are  surrounded 
in  every  period  of  their  course  hj  dangers,  against  which  con- 
stant precaution  must  be  taken :  they  require  sedulous  attention 
to  procure  the  healing  "of  vast  ulcerated  surfaces,  to  prevent  de- 
formity, to  support  the  patient's  strength,  to  obviate  or  cure 
visceral  mischief:  and  they  often  offer  most  gratifying  rewurds 
to  skill  and  patience,  even  in  cases  where  ulceration  has  been 
prononnced  incurable,  or  deformity  condemned  as  irremediable. 
For  all  these  reasons  they  deserve  a  more  attentive  consideration 
than  they  usually  receive  &om  either  students  or  practitioners 
of  salary. 

These  injuries  have  been  variously  classified  into  four  divisions 
by  Heister  and  Callisen,t  into  six  by  Dupuytren,t  and  various 
other  divisions  have  been  proposed ;  all  of  them  indicating  the 
depth  of  tissue  implicated  in  the  injury.  Of  these,  Dupuytren's 
is  the  one  which  is  most  widely  accepted,  and  which  seems  at 
once  the  most  complete  and  the  most  practical.  I  shall  there- 
fore follow  it  in  this  essay,  merely  observing  t^t,  although  of 

•  Mr.  CromptoQ  quotes  the  followiog  statement  from  the  Regi8tra>Generar3 
Kport  for  1&45 :  *  Whilst  3,306  persoDS  were  killed  in  one  year  by  every  kind 
of  mwhuic&I  injuiy,  in  the  same  period  3,067  were  lost  by  fire,  tIz.  148  by 
ttpluQon«,  2^77  by  bums,  and  332  by  scalds.' — IVatu.  of  the  Provmcial  Med. 
•^  Surg.  At*.  ToL  iviii  p.  19. 

t  See  Fiaak,  Lekrhuch  der  Ckirurgie,  1849,  vol.  i.  p.  340. 

♦  ^^t<;m  Oraies,  &c.,  Paris,  1839,  vol.  iv.  p.  508. 
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great  utiUty,  it  does  not,  and  is  not  intended  to,  embrace  all  the 
elements  neccssaTy  for  prognosis  and  treatment.  It  indicates 
the  dejith  of  tlie  bum  at  its  deepest  part;  but  another,  and 
perhaps  even  more  important,  consideration  is  the  eirteiil  of  the 
burnt  surface — a  matter  which  necessarily  eludes  formal  classifi- 
cation. 

The  six  classes,  then,  into  which  the  great  French  surgeon 
divided  bums  and  scalds  are  these :  Firgt,  Erythema,  or  super- 
ficial irritation  (^ pMoffose ')  of  the  skin,  without  formation  o: 
phlyctenoe.  Becondf  Cutaneous  inflammation,  with  separation  of 
the  epidermis,  and  formation  of  vesicles  filled  with  seroai^. 
T}iird,  Destmction  of  the  papillic  and  part  of  the  thickness  of 
the  skin.  Fourth,  Diaorguuisation  of  the  entire  skin  down  to 
tlie  subcutaneous  cellular  tissue.  Fifth,  The  conversion  into 
eschars  of  all  the  superficial  parts,  and  of  the  muscles  down  to 
a  distance  more  or  less  considerable  from  the  bone.  Sijrfhy  The 
carbonisation  of  the  whule  thiekness  of  the  burnt  part.  Of  course, 
bums,  which  accortling  to  this  classification  are  described  as  of' 
a  particular  degi'ec,  wiU  often,  and  indeed  usually,  involve  all 
the  lower  degrees  as  we  proceed  further  from  the  spot  at  which 
the  bum  has  been  most  intense. 

The  first  dej^^ree  is  characterised  by  mere  superficial  redness, 
fading  without  any  definite  edge  into  the  natural  skin,  and  by  a 
tingling'  sensation,  and  often  intense  tenderness  to  the  touch. 
The  injuries  of  this  kind  which  surgeons  have  to  treat  (for  the 
slighter  cases  are  seldom  brought  under  medical  care)  are  often 
very  extensive :  being  produced  by  the  sudden  and  transient 
application  of  flame  over  a  gre-at  part  of  the  body,  as  in  explo- 
sions of  gas.  They  are  then  very  grave  accidents  from  the  de- 
pressing influence  which  is  exerted  upon  the  brain  and  heart, 
although  in  all  such  cases  the  local  injury  is  not  fomiirlnble,  since 
no  sloughing  is  to  be  apprehended.  The  epidermis  will  remain 
to  protect  the  surface  of  the  tnie  skin  till  a  fresh  layer  is  pro- 
duced, when  it  separates,  and  the  case  is  at  an  end. 

In  the  second  degree,  the  local  injury  has  been  carried  a  little 
farther,  and  the  sudden  afflux  of  blood  to  the  surface  of  the  cutis 
has  been  relieved  by  the  transudation  of  the  eerum  from  ita 
vessels,  forming  bullse.  Here  the  skin  is  in  more  daager  than 
in  the  former  case,  aince  the  detached  epidermis  is  very  liable  to 
be  peeled  off,  especially  in  extensive  scalds,  where  the  detach- 
ment is  often  very  considerable,  and  where  it  is  not  rare  to  see 
a  fflove  of  epidermis  separate  from  the  hand  or  foot  of  a  patient, 
just  as  it  does  from  a  macerated  subject. 
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DEGREES  or  BURN.  8 

In  the  third  and  fourth  degrees  of  bnm,  the  true  skin  is  in- 
Tolred,  partially  in  the  former,  and  in  its  whole  thickness  in  the 
latter.  It  is  a  matter  of  importance  to  distinguish  these  two 
nrieties  from  each  other,  in  reference  to  the  question  of  the 
probability  of  resulting  deformity;  but  it  must  be  confessed  that 
it  is  not  always  possible  at  firat.  The  surface  in  both  is  burnt 
dead,  and  is  hard,,  tough,  parchment-like,  mottled  with  the 
debris  of  the  blood  which  was  contained  in  the  tissues,  and  vary- 
ing in  colour  in  different  cases :  this  variation  depending  either 
upon  differences  in  the  agent  by  which  the  accident  has  been 
]«odaced,  or  upon  other  causes  difl&cult  of  determination. 
Beneath  this  eschar  lies,  in  the  former  case,  the  deeper  part  of 
the  cutis,  not  disorganised,  but  in  the  commencing  stage  of  the 
inflammation  which  is  a  necessary  consequence  in  the  separation 
of  the  slough ;  in  the  latter,  merely  the  loose  subcutaneous  cel- 
lular tissue,  which  is  itself  in  most  cases  somewhat  frizzled  by 
the  heat.  The  cellular  tissue  therefore  generally  contracts  to 
Bome  extent,  bo  that  the  skin  around  the  eschar  is  more  puckered 
in  the  severer  than  in  the  less  serious  injury;  and  the  eschar 
also  in  the  former  has  a  denser  and  more  parchment-like  appear- 
ance than  in  the  latter.  It  is  difficult  to  give  an  idea  of  this  by 
description ;  but  those  who  are  familiar  with  these  injuries  soon 
acquire  a  tolerable  idea  of  the  depth  of  tlie  eschar  from  its  out- 
ward aspect.  To  these  signs  of  difference  Dupuytren  adds,  that 
the  pain  on  pressing  the  burnt  part  is  much  greater  when  the 
bom  does  not  involve  the  whole  skin,  and  therefore  the  sensitive 
cutis  receives  the  transmitted  impression,  than  where  the  whole 
skin  is  destroyed,  and  the  pressure  is  received  by  the  less  sen- 
sitive cellular  tissue.  This  symptom,  however,  varies  so  much 
in  different  persons,  and  is  so  wholly  delusive  in  children,  ^vho 
are  the  most  frequent  subjects  of  bums,*  that  it  cannot  often 


•  The  extract  from  the  Registrar-General's  report,  above  given  (p.  1), 
proceeds  aa  follows :  '  Upon  analysing  the  2,009  deaths  by  bums  and  scalcLi, 
there  vere  of  Males  between  the  ages  of  fire  and  ten      .    .    275 

.    799 


under  the  age  of  five 

Total    . 

pemalee  between  the  ages  of  five  and  ten 
„        under  the  age  of  five  .... 


Total 


.  1074 

.    628 
.    672 


.  1200 


^ota]  miles  and  females  under  ten  years  2,274 ;  leaving  the  small  proportion  of 
^ii  for  both  sexes  above  the  age  of  ten.'     (Loc.  cit.) 
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establish  the  diagfuosia.     If  the  true  skin  is  involved  to  any  ex- 1 
tent,  it  is  beat  to  g;ive  a  guarded  answer  when  consulted  as  to 
the  probability  of  deformity  resulting,  at  leiust  until  the  scpara- ' 
tion  of  the  slongh  enables  ns  to  judge  of  the  depth  of  the  mis- 1 
chief.     \Vlien  the  whole  skiu  is  destroyed,  it  is  only  by  the 
greatest  care  that  contraction  can  be  prevented ;  and  when  the 
destruction  involves  any  large  portion  of  it,  some  amount  of  con- 
traction is  inevitable.  fl 
The  deeper  burns  are  far  less  common,  and  the  total  carbon:-  ™ 
aation  of  a  member,  which  constitutes  Dupuytren's  sixth  degree, 
is  fortunately  hardly  ever  met  with,  except  occasionally  in  the 
fingers  and  toes,  since  in  thicker  parts  it  requires  exposure  to 
the  fiame  for  a  period  which  almost  involves  the  necessity  of  the 
patient  having  been  utterly  insensible,  or  forcibly  hindered  fi-om  M 
moving  hia  limb,  as  in  the  case  quoted  by  Dupuytren   from  ^ 
Koche,  where  a  young  man  had  las  leg  jammed  into  a  vessel  of 
molten  metal,  from  which  he  could  not  extricate  it.     In  these 
deep    bums   the   surface   is   utterly   insensible,   charred,   and 
brittle.   The  skin  is  sometimes  shrivelled  up,  allowing  the  dried 
fasciffi  or  tendons  to  be  seen  tlirough  it ;  and  the  parts  so  charred 
may  be  broken  away  without  pain  to  the  patient.    In  the  bums 
of  the  highest  degree,  any  part  or  the  whole  member  may  be 
removed  within  the  area  of  the  bum  without  the  patient  being 
conscious  of  it. 


Etiology. — The  causes  of  bums  and  scalds  exercise  some  in- 
fluence on  the  progress  of  tl»e  case,  and  consequently  should 
always   he   taken  into  account  in  the  prognosis.      The  most 
common,  and  unfortunately  also  one  of  the  most  fatal,  accidento 
of  this  nature,  is  the  prolonged  application  of  flame  to  a  large 
part  of  the  body  by  the  clothes  catching  fire.     The  cause  fiir- 
nishes  a  considerable  proportion  of  deaths  to  the  yearly  returns  ■ 
uf  all  our  hospitals,  and  is  very  fatal  in  chiltlren.    The  endden 
explosion  of  gases  is  another  common  injury ;  and,  however 
superficial  such  bums  may  be,  they  should  never  be  looked  upon 
lightly,  as  the  extensive  interftfrence  with  the  fimctions  of  the 
akin  which  is  thus  caused  is  liable,  as  we  shall  presently  see,  to ! 
be  followed  by  grave  consequences,  even  in  cases  which  do  not  | 
prove  immediately  fatal  from  the  shock  and  pain  of  the  accident. ' 
The  contact  of  molten  and  red-hot  metals,  and  of  eubstaucea  at ' 
a  high  temperature,  which  also  act  chemically  on  the  tissues,  is 
a  cause  of  very  deep  bums,  which  are  sure  to  be  followed  by 


CAUSES. 


slooghiug.  In  explosions,  the  mechanical  violence  clone  to  the 
put  has  also  to  be  taken  into  account ;  and  in  those  of  ^n- 
povdor  we  ninst  remember  that  tlie  iinconsumecl  ^ains  of  tlie 
powder  are  projected  iuto  and  stick  in  the  skin,  conjunctiva, 
Ac^  and  ahonld  be  remored  when  practicable. 

Hie  heat  of  the  sun,  •  insolation,'  aa  Dupuji^n  *  terms  it,  is 
uwrted  by  him  to  be  occasionallj  tlie  cause,  especially  in  hot 
coontriea,  of  severe  bums,  several  cases  of  which  have,  he  says, 
been  put  on  record,  in  which  severe  inflammation  ensued,  fol- 
kwed  by  gangrene  and  death  on  the  fourth  or  iifth  day.  No 
reference  is  given,  and  I  am  not  aware  on  what  authority  these 
&ds  rest.  The  only  instance  which  I  ever  saw  of  a  person 
bemg  BO  seTcrely  scorched  by  the  sun's  rays  as  to  require  medi- 
cal attendance,  was  during  the  almost  tropical  heat  of  the 
Bummer  of  1859  in  London,  when  a  yoimg  lad  who  had  been 
exposed  to  the  sun  naked  for  some  time  while  bathing,  was 
ftdmitted  into  St.  George^s  Hospital,  with  the  whole  of  the  skin 
of  the  back  burned  in  the  first  degree,  and  large  bulho  raised 
npoa  the  scapuhe.    He,  however,  recovered  speedily,  t 

Scalds  are  usually  less  severe  accidents  than  bums,  as  the 
lii!at«d  0uid  generally  remains  only  a  short  time  in  contact 
with  the  part ;  so  tha.t  many  of  them  escape  sloughing.  Their 
extent,  however,  often  compensates,  as  it  were,  for  their  super- 
Adality ;  and  special  circumstances  render  cci'toin  scalds  even 
more  deadly  than  the  other  varieties  of  these  frightful  injuries. 
I  aSude  eflpecisUy  to  those  scalds  of  the  larynx  which  are  not 
OBOOmmon  in  iutants  from  swallowing  boiling  water,  or  inhal- 
ing steam  from  the  spout  of  a  kettle  (see  Ikju&ies  of  the 
Nbcv). 

Tery  deep  and  formidable  injiuries  are  often  produced  in  manu- 
factories by  persons  falling  into,  or  being  scalded  by,  liquids 
iataee  than  water,  and  which  retain  their  fluidity  at  a  point 
higher  than  that  at  which  water  boils.  These  dense  fluids  seem 
to  adhere  to  the  skiu,  and  run  down  it,  causing  a  sort  of  serpi- 
ginoiis  alougbing  ulcer,  very  <Uffieult  to  heal  on  exposed  surfaces, 
a&d  which  is  liable  to  follow  the  flexures  of  the  limbs,  when  it 
is  apt  to  be  succeeded  by  adhesions  limiting  their  motion. 

Another  point  of  importance  in  reference  to  the  causes  of 
barafl  is,  that  various  bodily  conditions,  principally  connected 
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with  morbid  states  of  the  brain,  often  occasion  the  accident 
Thus  epUejffiy,  apoplexy,  faintiuj^  fits,  and  such-like  affections, 
arc  TCry  common  causes  of  bums.  Dniukeuuese,  also,  is  a 
frequent  occasion  of  this,  as  of  every  other  accident,  and  is  very 
liable,  under  the  combination  of  prostration  and  pain  which 
follows  a  severe  bum,  to  give  rise  to  delirium  tremens,  I  am 
not  aware  that  in  epileptics  the  disease  is  usually,  or  even  ofteu, 
aggravated  by  the  accident ;  at  least,  I  have  seen  several  cases 
in  which  no  such  effect  was  produced ;  nay,  it  has  even  been 
proposed  to  treat  epilepsy  by  *  firing  j '  a  proposal  little  likely  to 
find  favour  in  the  present  day.  ■ 

Wheii,  from  any  of  the  foregoing  causes,  such  as  coma, 
intoxication,  or  the  fumes  of  charcoal,  complete  insensibility 
has  been  produced,  it  is  possible  tliat  the  whole  body  should  be 
consumed  gradually  if  the  clothes  accidental!}'  catch  fire.  The 
fiuiferera  from  this  accident  are  always  very  fat ;  and  it  is  to  this 
circumstance,  and  not  to  any  fancied  combination  of  alcohol 
T^-ith  their  tissues,  that  Dupuytren  is  inclined  to  ascribe  tlie 
possibility  of  so  singular  an  event.  The  skin  is  dried,  charred,  and 
cracked  by  the  heat,  the  siibcutanei>u3  fat  is  in  the  mean  while 
melted,  and  then  pours  out  from  the  cracks  in  the  skin,  feeding 
the  conflagration,  and  extending  it  in  a  similar  manner  to  other 
partii  of  the  body,  till  at  length  all  that  is  left  of  what  was  so 
lately  a  human  body  is  a  few  ashes,  and  perhaps  some  melted 
fat.  This  is  what  is  called  *  spontaneous  combustion ; '  an 
accident  rare  in  auy  form,  and  which  appears  never  to  occur 
really  spontaneously,  but  nJways  tia  the  consequence  of  a  bum. 
The  subject  is  most  graphically  treated  in  the  Lemons  oraics^* 
to  which  I  would  refer  the  reader  for  the  arguments  and  details 
relating  to  a  fact  which  is  too  remote  from  ordinary  experience 
to  possess  much  practical  interest. 

Finally,  I  may  add  that  burns  are  sometimes  produced  by 
the  action  of  lightning ;  but  the  bum  is  not  usually  a  prominent 
feature  in  such  accidents.  The  whole  subject  of  accidents  fr\>m 
lightning  will  be  considered  further  on. 


Prognosis, — The  prognosis  in  bums  and  scalds  depends  in  ge- 
neral on  the  age  of  the  patient,  the  extent  of  the  injury,  and  its 
depth ;  and  the  importance  of  these  particulars  may  be  esti- 
mated in  the  order  Ln  which  I  have  stated  them.     Children  are 
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pecnliaxly  liable  to  the  numerous  secondary  visceral  complica- 
tiotis  whicli  will  be  pointed  out  as  being  &eqnent  sequelae  of 
bums,  and  are  especially  ill-calculated  to  resist  them ;  so  that 
the  risk  of  cerebral  or  thoracic  afiections  in  children  is  out  of 
all  proportion  greater,  even  after  comparatively  slight  injuries, 
than  in  grown  people :  and  it  need  hardly  be  said  that  the 
opposite  extreme  of  life  is  a  condition  in  which  its  impending 
termination  is  liable  to  be  hastened  by  any  injury,  however 
Blight.  Hence,  in  both  the  prognosis  is  unfavourable.  The 
extent  of  Bur&uie  involved  is  a  very  essential  feature  in  the 
case.  Even  when  the  bum  is  only  of  the  first  or  second  degree, 
the  shock  of  the  application  of  fire  to  a  large  surface,  and  the 
intolerable  pain  which  it  occasions,  renders  the  prognosis 
donbtfdl ;  and  where  the  substance  of  the  cutis  is  involved  over 
a  large  part  of  the  body,  and  suppuration  must  take  place  along 
the  whole  extent  of  the  wound,  the  chance  of  recovery  is  very 
smalL  The  other  primary  considerations  (by  which  I  mean 
considerations  which  influence  our  judgment  as  to  the  pro- 
bability of  death  or  recovery)  are  the  situation  of  the  injury,  and 
the  length  of  time  which  has  elapsed  since  its  infliction.  Burns 
and  scalds  of  the  chest  are  of  all  others  the  most  fatal,  par- 
ticularly in  children ;  those  of  the  abdomen  are  often  followed 
hy  peritonitis,  those  of  the  neck  by  laryngeal  inflammation. 
Bums  of  the  scalp  are  very  liable  to  erysipelas  and  diffuse 
inflammation,  but  are  not,  as  far  as  I  have  observed,  so  often 
followed  by  cerebral  mischief  as  we  should  have  expected.* 
When  limited  to  the  extremities  or  to  the  back,  where  the 
thick  muscles  serve  as  a  protection  to  the  subjacent  viscera, 
these  injuries  are  far  less  fatal.  The  lapse  of  time  is  always 
a  &.vourable  feature  in  the  case,  since  the  mortality  from  bums 
exhibits  a  progressive  decline  as  we  advance  farther  from  the 
accident.  But  it  must  not  be  forgotten  that  the  period  of  the 
separation  of  the  slough  brings  with  it  peculiar  dangers  in  bums 
of  the  fifth  degree,  &om  hsemorrhage  and  the  exposure  of  the 
great  serous  or  synovial  cavities. 

*  A  lemarkable  instance  of  the  immunity  which  the  brain  often  enjoys,  even 
b  Tery  severe  bums  of  the  head,  may  be  found  in  Br.  Hayward's  Stn-ffical 
Stporti,  Bo0tOD  (U.  S.),  1856,  p.  204.  A  still  more  singular  example  of  the 
nme  fact  is  exhibited  in  a  preparation  in  the  Museum  of  St  Bartholomew's 
Hoepiial  (Seriea  I.  No.  100),  the  skull  of  a  lunatic,  who  had  put  his  head  into 
tke  tire  for  the  pnrpose  of  committing  suicide.  A  third  part  of  the  skull  has 
exfoUtted,  but  the  brain  has  not  suffered  in  the  least ;  and  the  man  sun'ived 
twelTe  jeais. 
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Besides,  however,  the  question  of  life  and  death,  there  is  the 
Terv  important  consideration  of  the  local  result.  "Will  the 
iJcer  which  is  left  be  curable?  What  ia  the  prospect  of 
deformity  from  cicatrisation?  These  questions  will  be  more 
conveniently  discussed  in  couBidering  the  treatment  of  each 
degree  of  bum. 

Symptoms. — The  first  and  most  prominent,  and  perhaps  also 
the  most  important  symptom  in  a  bum,  is  pain.  No  other  of 
the  many  terrible  injuries  which  it  is  the  duty  of  surgeons  to 
study  approaches  these  iu  painfukiess ;  and  it  is  a  merciful 
provision  of  nature  which  renders  the  prolongation  of  life 
impossible  under  the  torture  of  a  very  extensive  and  deep 
bum.  In  cases  somewhat  milder  than  these  the  pain  varies 
very  much,  both  in  severity  and  duration,  in  different  persons 
and  in  different  degrees  of  the  injury.  As  a  general  rule,  the 
deeper  kinds  of  bum  are  not  so  painful  as  those  in  which  a  m 
portion  of  the  true  skin  has  been  involved,  but  yet  the  sensibi- 
lity  of  the  or^jan  of  touch  has  not  been  exhausted  by  the  car- 
bonisation of  its  whole  thickness.  The  pain,  however,  in  almost  ■ 
every  case  ia  very  severe,  and  ought,  at  least  in  adults,  to  be 
promptly  met  by  the  exhibition  of  an  adequate  dose  of  opium, 
before  any  other  measure  is  taken.  It  will  usually  subsido  ■ 
rapidly  after  this  (although  it  seldom  disappears),  on  the  appli- 
cation of  some  of  the  non-conducting  substances  in  common 
use  as  dressings,  but  occasionally  resists  all  such  means,  and 
requires  fresh  doses  of  opium^  sometimes  often  repeated.  In 
bums  confined  to  a  limited  spot  no  other  symptoms  are  pro- 
duced besides  the  pain  and  local  injury,  except  some  temporai*y 
quickening  of  the  circulation  from  excitement ;  but  it  is  not  of 
these  that  I  nisU  to  speak  here,  so  much  as  of  those  which 
Mr.  Crompton  *  calls  *  constitutional  burns.'  Here  the  effect 
on  the  general  system  is  shown  at  once  b}'  extreme  prostration 
(especially  if  the  pain  have  been  intense  and  long-continued), 
pallor,  and  a  peculiar  terror,  which  frequently  lasts  some  time  in 
children.  Delirium  is  often  an  immediate  consequence  of  the 
accident.  Rigors  very  frequently  occur,  and  mark  a  severe  form 
of  the  injury.  The  intolerable  heat  of  the  burnt  part  is  soon 
replaced  by  a  distressing  chilliness,  the  consequence  probably 
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of  suapende*!  or  obstrucfced  circulation.  The  pulse  is  quick  and 
weak,  the  tonjjrue  and  mouth  often  dry,  and  thirst  great. 
These  lattor  symptoms  arc  more  severe,  and  great  dysphagia 
may  exist,  when,  as  is  oflen  the  case,  the  Same  has  passed  into 
&ud  8C*>rched  the  mucous  membrane  of  th«  mouth  and  phar>nix. 
In  this  ata^e  of  coUajwe  the  patient  often  dies  without 
making  any  eSbrt  at  rallying.  Death  is  sometimes  ushered  in 
by  convulsions  or  delirium ;  at  others  the  fimctions  of  the 
great  nervons  centres  remain  unirapaired,  or  the  congestion 
of  the  brain  is  manifested  by  drowsiness,  and  occasionally  by 
lOKuting. 

This  st^e  of  prostration,  or  of  congestion,  as  it  has  most 
appropriately  been  termed,  lasts  a  variable  time  (two  days  being 
arbitrarily  assumed  as  its  limit,  a  limit  which  exceeds  the 
reality  in  oniinary  cases),  and  is  followed  by  a  period  of 
reaction,  in  which,  if  at  all,  acute  inflammation  is  to  be  appre- 
hended. There  is  now  ofte^  some  degree  of  general  fever,  but 
this  is  by  no  means  a  constant  symptom.  The  bowels  are 
generally  constipated  at  first,  and  this  constipation  in  many 
instances  soon  gives  place  to  diarrhcea.  Vomiting  often  persists 
and  sometimes  exhausts  the  patient.  This  symptom,  combined 
with  diarrhoea  and  blood  in  the  motions,  is  usually  considered 
•ynptomatic  of  ulceration  in  the  duodenum.  Dian-hoea  by  itself 
is  a  very  uncertain  indication  of  any  precise  anatomical  lesion  ; 
it  is,  however,  a  symptom  by  no  means  to  be  neglected,  as  it 
9temi  frequently  to  exhaust  the  strength  with  a  rapidity  more 
than  proportioned  to  its  apparent  violence.  When  it  is  not 
accompanied  by  mechanical  lesion  of  the  gut,  or  acute  ente- 
ritis, it  is  usually  under  the  control  of  astringents,  which  should 
be  combined  with  laudanum  and  alcoholic  stimidanta.  Wlien 
Uwracic  inflammation  occurs,  it  is  genLTally  about  this  period  : 
its  symptoms  are  very  frequently  obscure;  limited,  perhaps, 
to  slight  cough  and  dyspnoea,  even  when  the  Imigs  are  ex- 
tensively hepatiscd.  Sometimes,  however,  when  the  pleura  is 
affected,  eapecially  by  the  irritatiou  of  a  bum  on  the  chest,  the 
is  very  severe.  The  sloughs  which  form  in  the  deeper 
I  are  now  separating,  and  the  discharge  from  them  adds  to 
the  weakness  which  is  characteristic  of  all  periods  of  these 
uguries,  more  especially,  however,  the  first  and  last.  Homor- 
Thage  sometimes  occurs  on  the  separation  of  the  sloughs  when 
they  are  in  the  vicinity  of  large  vessels,  or  even  earlier,  from 
the  force  of  the  blood  breaking  through  the  charred  tissues,  and 
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may  prove  fatal.  Thus  a  man  was  brought  into  St  Georjje'fl 
Hospital  several  years  ago  wlio  had  burnt  the  baek  of  his  thi-oiit 
with  a  red-hot  poker  in  performiutj  some  jiigijHng  tricks.  It 
was  on  the  second  day  after  the  accident  that  bleeding  first 
occurred  fi'oni  the  right  internal  carotid,  and  returned  on  the 
day  following  with  such  violence,  that  although  the  common 
carotid  was  secured,  and  no  further  bleeding  took  place,  he  sank 
rupidly,  Ai-terial  luemorrhage  is,  however,  very  rare  in  bums. 
I  find  no  other  case  noted  in  the  Hospital  Case^book,  which 
extends  over  twenty-five  years,  and  contains  the  history  of 
ever)'  patient  who  has  been  examined  after  death.  The  cause 
of  this  rarity  is,  doubtless,  that  the  large  arteries  lie  imder  the 
protection  of  strong  fasciae,  which  are  very  seldom  burned 
tlirough,  except  in  injuries  so  severe  as  to  destroy  life  before 
the  time  at  which  luemorrhage  would  come  on. 

The  limits  which  separate  the  second  jwriod,  that  of  reaction 
and  inflammation,  from  the  third,  that  of  exhaustion  or  sup- 
puration, are  even  more  arbitrary  than  thoae  which  mark  the 
passage  from  congestion  to  inflammation,  I  shall  follow  other 
writers  in  taking  the  end  of  the  second  week  as  the  termination 
of  the  second  period  for  statistical  pm-poses ;  but  it  must  be 
understood  that  iu  each  individual  case  the  third  stage  is 
reached  after  the  sloughs  have  separated,  and  the  process  of 
suppuration  has  become  fairly  established,  from  tlie  whole 
surface  of  the  wound.  In  this  third  period,  internal  influuima- 
tions,  though  not  so  frequent  as  in  the  second,  are  by  no  means 
rare.  They  are  still  more  decidedly  of  the  asthenic  form,  and 
are  often  entirely  latent,  being  revealed  from  time  to  time  in 
the  i>ost-mortem  examination  of  patients  who  appear  to  have 
sunk  from  pure  exhaustion.  The  general  symptoms  are  usually 
those  of  weakness  merely ;  sometimes  the  bowels  continue 
irritable  for  a  considerable  time ;  occasionally,  in  children, 
convulsions  come  on  at  a  late  period  of  the  case  when  none  had 
occurred  earlier.  The  various  complications  to  which  tliese, 
like  other  wounds,  are  subject,  may  come  on  at  any  period. 
Tetanus,  erysipelas,  and  diffuse  inflammation  are  not,  as  far  as 
I  have  observed,  more  frequent  complications  of  these  than  of 
other  accidents :  while  pyecmia  is  decidedly  rare.  As  the  case 
progresses,  the  local  phenomena  gain  in  relative  importance 
upon  the  constitutional,  until  at  length  an  old  bum  terminates 
as  a  case  merely  of  vicious  cicatrisation  or  obstinate  ulcer.    In 
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tills  stage  it  may  last  an  indefiuite  time,  or  remain  absolutely 
iueiirable. 

Bums  are  liable  to  prove  suddenly  fatal  at  all  periods  of  tbeir 
coarse ;  though  tliia  accident  becomes  more  rare  as  tlie  injury 
becomes  more  remote.  The  most  common  cause  of  suilden 
dtath  at  the  coiumeucement  of  the  case  is  convulsions  in 
children,  in  whom  this  complication  is  usually,  if  not  solely 
observed.  After  the  fourth  or  fifth  day,  dcatli  may  be  pnwluced 
suddenly  by  an  ulcer  of  the  duodenum  perforating  an  artery*  or 
the  peritoneum.  Some  rare  cases  prove  fatal  at  various  periods 
from  causes  which  bailie  pathological  inquii-y.  In  some  of  those 
caees  ulcers  of  the  duodenum  have  beea  found,  and  vomitiug 
has  preceded  death;  but  this  hardly  accounts  for  the  rapidly 
&tal  and  unexpected  seizure. 

Pafhclogy  and  Treatment. — The  treatment  of  bums  divides 
HaeAf  naturally  into  two  very  different  parts,  the  local,  and  the 
constitutional.  The  former  is  best  determined  by  experience, 
and  by  attention  to  the  general  rules  of  8Tu*gery ;  for  the  latter 
a  knowledjje  of  the  remote  consequences  of  these  injuries  is 
required,  which  can  only  be  obtained  by  post-mortem  investigii- 
tion. 

I  shall,  therefore,  endeavour  to  set  before  the  reader,  more 
fully  than  has  been  done  elsewhere,  as  far  as  I  con  discover,  the 
pathology  of  these  injuries,  with  a  view  to  determine  the  viscera 
or  functions  which  are  more  pecuUarly  tlu^ateued,  the  causes 
and  modus  of  death,  and  henoe  the  indications  for  their  con- 
stitutional treatment. 

The  pathology  of  bums  has  been  more  closely  studied,  and  the 
importance  of  the  remote  lesions  which  they  produce  in  the  vis- 
oem  has  been  more  accurately  appreciated,  since  Dupuytrenf 
called  the  attention  of  the  profession  to  the  prevalence  of  in- 
fiammation  of  the  gastro- intestinal  mucous  membrane,  and  Mr. 
Long}  gave  precision  to  this  observation  by  [Kiinting  out  the 
oioeratioQ  of  the  duodenxun  which  so  frequently  accompanies 
severe  bums.  The  oul}-  pathological  researches,  however,  with 
which  I  am  acquainted,  which  are  at  once  accurate  and  exten- 
«Te,  are  those  of  Mr,  Erichsen,§  who  has  tabidated  fifty  fatal 
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coaes  of  turns  and  scaUls  in  order  to  determine  the  organs  most 
frequently  affected  in  each  degree  and  period.  I  shall  make 
frequent  reference  to  this  valuable  table,  and  to  another  siniikr 
table  in  my  own  possession,  compiled  from  the  case-books  of 
St,  George's  Hospital,  and  containing  a  full  account  of  the 
history  and  post-mortem  appearances  in  aeventy-Bve  fatal 
cases. 

As  the  method  and  principal  cause  of  death  is  a  point  of  the 
reatest  impoi-tance  to  ascertain,  in  order  to  determine  the 
general  direction  which  our  treatment  shotdd  take,  I  have 
examined  the  notes  of  those  seventy-five  cases  with  a  view,  if 
possible,  of  deciding  this  point.  Mr.  Eriohsen's  table  does 
not  contain  the  symptoms  during  life,  and  is  therefore  not 
available  for  this  purjiose. 

Seven  caseti  must  be  deducted,  in  which  the  history  does  not 
enable  us  to  draw  any  positive  conclusion,  or  where  the  patient 
died  of  some  other  disease.  Of  the  remaining  siity-eight,  nine 
died  of  shock,  all  within  two  days ;  seventeen  of  exhaustion, 
accompanied  in  some  cases  by  visceral  lesion,  but  without  any 
striking  functional  distarbauce.  Five  of  these  cases  proved  fa- 
tal within  a  week,  but  the  majority  survived  for  a  much  longer 
period.  Erysipelas  was  seldom  noticed,  and  proved  fatal 
in  only  three  instances,  in  all  of  which  the  scalp  had  been 
burnt.  Pya«mia  is  a  rare  accident  in  bums,  as  might  have  been 
anticipated  from  the  fact  tloat  the  bones  are  rarely  injured,  and 
Lthat  phlebitis  is  almost  unknown.  It  occasioned  death  in  three 
►cases,  one  of  which,  however,  was  somewhat  doubtful.  Two 
died  of  tetanus.  Thus  thirty-four,  or  exactly  half  the  cases, 
died  of  affections  of  a  low  type  not  depending  on  local  mischief 
or  visceral  disease. 

Passing  on  now  to  the  affections  of  individual  organs,  we  find 
that  the  bniin  was  the  seat  of  fatal  mischief  in  eleven  cases. 
All  of  these  were  children,  and  nine  of  them^  under  five  years  of 
age.  The  deatli  usually  took  place  soon  after  the  accident,  but 
in  three  cases  the  fatal  seizure  did  not  occur  till  a  late  period. 
The  brain  was  in  most  cases  found  congested  and  wet ;  in  two 
inflammatory  softening  existed. 

Six  cases  died  from  inflammation  of  the  larynx  or  trachea  ; 
five  of  the  patients  were  children  ;  one  a  woman  seventy-eight 
years  old.  They  all  died  within  two  days,  except  one,  who 
survived  till  the  third.  Tracheotomy  was  tried  in  two  ca«es, 
vid  in  one  was  thought  to  have  prolonged  life. 
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Twelve  died  from  thoracic  complications.     In  all  of  these 
<^e8t,  or  its  immediate  nci^'hboxirhood,  was  iujiired ;  all, 
ept   four,  were  children.     Tlie  periods  at  which  the  cases 
proved  fatal  were  verj  various. 

Four  only  died  from  the  direct  effects  of  abdominal  leBions, 
and  in  one  of  them  the  manner  of  death  was  obscm-e.  One 
was  a  case  of  peritonitis,  occasioned  by  a  deep  bum  on  the 
abdomen.  Two  others  died  from  sudden  hiemorrha^  in  ulcers 
of  the  duodenum.  The  period  of  death  was  ten  and  fire  d:iys 
reapectiTelj".  The  fourth  case  was  one  of  those  obscure 
instances  of  sudden  death  which  sometimes  occur  in  these  in- 
juries. The  patient  had  gone  on  satisfnctorily  for  more  than  ten 
weeks,  and  was  Uien  seized  with  vomiting,  which  proved  fatal  on 
the  same  day.  Nothiny;'  was  found  to  account  satisfactorily 
for  the  rapidity  of  the  death  ;  but,  ns  the  duoilenum  was  found 
extonsiTely  ulcerated,  it  is  classed  in  this  category.  It  is  most 
probable  that  the  vomiting  waa  connected  with  this  ulceration, 
and  death  might  have  been  induced  by  some  affection  of  the 
great  sympalhdtic  ganglia  in  the  neighbourhood.  This  is  a 
point,  however,  on  which  it  is  not  worth  while  to  theorise  here. 
We  are  only  concerned  to  remember  that  these  sudden  and 
obscure  deaths  are  not  very  uncommon  in  bums,  and  have  been 
noticed  by  nuiny  authors.  Hence  it  is  always  prudent  to  be  a 
Uttle  reserred  in  our  prognosis. 

One  case  remains  to  be  accounted  for ;  in  this  the  patient 
died  of  hcemorrhage  from  the  internal  carotid  artery. 

PoBaibly  this  may  be  more  easilj*  followed  in  a  tabulai'  form. 
4*  6ti  fatal  cases  of  bum,  examined  after  death, 

r  9  of  shock. 
]  1 7  of  eihaxTstion. 
3  of  erj-sipeliis. 
3  of  pyiemia. 
2  of  tetanus. 


34  seemed  to  die  from  general 
cauaes,  vi2. : — 


S4  from  the  effect  of  local 
lesions,  viz. : — 


11  of  cerebral  complications. 
6  of  laryngitis. 

12  of  thoracic  complications. 
4  of  abtloiuinal  lesions. 

I  of  lia^morrliuge  from   the 
carotid  artery. 


The  above  facts  show  how  much  more  common,  especially  in 
ftdolts,  is   death  from  shock  and  from  exhaustion  thou  from 
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any  internal  inflammation,  and  liow  nngatory  antiphlogistio 
meaeiiros  and  severo  rcpincii  must  be,  which  arc  directed 
against  apprehended  infiamniation ;  measures  which  are  at  all 
times  of  donbtfiU  utility  in  checking  such  inflammation,  while 
they  cannot  fail  to  agrgravate  the  teudoncy  to  exhaustion,  which 
is  so  much  more  to  be  apprehended,  and  so  much  more  likely 
to  prove  mortaJ,  The  actirely-fetal  inflammations  of  the 
peritoneum,  pleura,  and  luii^  are  hardly  ever  met  with,  except 
in  lesions  of  the  parietes  which  enclose  them.  Adults  hardly 
ever  die  of  any  oUier  cerebral  affection  after  bm-ns  tJian  deli- 
rium tremens. 

Pathology  of  the  Jirgi  period, — Of  the  cases  of  burn  that  prove 
fatal,  a  great  majority  die  in  the/r«(  period  of  the  dieeaflc,  that 
is,  in  the  first  two  days  after  the  injury;  often  before  there 
has  been  time  for  the  occurrence  of  inflammation. 

Mr.  Erichsen'a  table  contains  sixteen  such  caaes*  and  my 
own,  nineteen ;  i.  e.  thirty-five,  out  of  125  cases  in  which  post- 
mortem examination  was  performed,  had  died  on  the  fir^t  or 
second  day  of  the  injury :  but  as  the  great  majority  of  those 
who  are  thus  *  bm-nt  to  death  *  are  not  examined,  we  may  be 
sure  that  the  true  proportion  is  much  greater  than  this.  Thus, 
in  the  same  period  (sixteen  years),  during  which  the  seventy-five 
cases  above  referred  to  occurred,  119  otlier  fatal  cases  of  bum 
were  brought  into  St.  George's  Hospital,  which,  by  order  of  the 
Coroner,  were  not  examined  aft«r  death  ;  of  these  seventy-nine 
died  in  the  first  period,  twenty-six  in  the  second,  and  fourteen 
afterwards.  The  cause  of  death  in  the  large  mnjority  of  these 
cases  is  shock  j  a  somewhat  vague  term,  which  has  been 
variously  interpreted  by  different  authors.  Dupnytren  ima- 
gined that  death,  in  the  early  period  of  burns,  is  produced 
frequently  by  excess  of  pain,*  and  thus  explained  the  occur- 
rence of  death  by  shock ;  but  this  explanation  can  hardly  be 
considered  as  worth  much,  since  it  leaves  us  as  much  as  ever 
in  the  dark  as  to  the  mode  in  which  death  ia  brought  about. 
It  seema  more  natural  to  attribute  the  fatal  result  to  the  dis- 
turbance of  the  internal  circulation,  produced  by  tbe  sudden 
check  to  that  through  the  superficial  vessels.  Congestion  of 
the  brain  and  mesencepha.lon,  among  other  viscera^  is  thus 
produced,  which  manifests  itself  in  a  suspension  of  the 
functions  of  those  great  nervous  centres^f    This  view  derives 
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iD  the  confirmation  wliich  anatomy  can  pve  it^  from  the  fact, 
that  some  unnatural  coni»t'stion  (if  the  hrain  is  always,  or  ahnost 
ahiujs,  found  in  examining  the  bodies  of  those  who  die  at  this 
period.  Of  Mr.  Eriehsen^s  sixteen  eases,  •  the  brain  and  its 
membranes  were  found  conpfested,  with  more  or  less  serous 
effusion  into  the  ventricles,  or  arachnoid,  in  fifteen  cases.'  The 
«thcr  was  not  examined.  I  hare  not  myself  found  this  appear- 
IV  quite  so  uniformly,  but  the  results  of  my  table  are 
Bcient  to  ^ve  a  general  support  to  Mr.  Eriehscn's  views,  as 
in  those  cases  where  the  brain  was  examined  (unfortunately 
only  very  few),  I  find  only  one  in  which  it  is  asserted  to  have 
been  healthy  in  respect  of  structure  and  vascularity,  Conges- 
tioas  of  the  other  viscera  are  also  very  common,  or  rather, 
internal  congestion  is  probably  always  present,  although  it  is 
not  always  possible  to  recognise  this  condition  by  post-mortem 
examination.  Thus,  of  Mr.  Erichsen's  sixteen  cases,  thoracic 
congestion  was  noted  in  eight,  and  in  six  of  my  nineteen  cases ; 
while  the  congestion  had  passed  on  to  demonstrable  inlhimroa- 
tion  in  one  of  the  former,  and  in  three  of  the  latter :  or,  in 
giMioral  language,  there  were  traces  of  thoracic  congestion  in 
ooe-half  of  the  cases  examined.  Those  who  have  observed 
kow  firequently  the  tissues  (and  more  especially  the  mucous 
membraaes)  lose  after  death  all  traces  of  the  congestion,  which 
we  know  from  infallible  signs  to  have  existed  during  life,  will 
not  hesitate  to  admit  from  this  evidence  that  there  is  a  great 
teadency  to  congestion  of  the  thoracic  viscera  in  every  case  of 
Berere  bum.  Of  course  this  tendency  Iwcomes  more  formidable 
ia  proportion  as  the  bum  approaches  nearer  to  the  situation  of 
those  viscera.  Congestion  of  the  abdominal  organs  is  less 
frequently  met  with,  although  by  no  means  uncommon,  since 
twelve  out  of  Mr.  Erichsen's  cases  displayed  this  condition. 
Among  my  cases,  however,  it  is  noted  in  only  three  instji-nces  ; 
bnt  in  oue  of  these  it  had  advanced  to  such  an  eit4?nt  as  to 
pn»dace  extravasation  beneath  the  mucous  membrane  of  the 
Offcoxn. 

Anotlier  extremely  common  seat  of  congestion  Ls  in  the  mu- 
ttms  membrane  which  lines  the  pharynx  and  hirynx.  Tliis 
Uj  no  doubt,  at  least  in  the  great  majority  of  cases,  the  result  of 
tlieiahal&tion  of  tiarae  or  heated  air  during  the  accident.  Ot  the 
niotieca  cases  in  my  table  which  died  duiHng  the  first  period, 
'»n)v  (fix  wiknt«?d  some  appearance  of  congestion  in  this  part. 
^e  congestion  in  the  pharynx  very  generally  ceases  abruptly 
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at  the  commencement  of  the  oesophagus ;  in  acme  rare 
however,  it  eitenda  into  the  stomach.  It  frequently  gives  rise 
to  infiammation  and  effu&ion  in  the  submucous  tissue  about  the 
fauces ;  but  I  do  not  find  among  my  notes  much  reference  to 
symptoms  dependent  upon  this  condition,  except  an  occasional 
notice  of  dysphagia,  and  it  is  of  subordinate  importance. 

Not  so,  however,  the  same  condition  in  the  larynx,  which  often 
co-exists  with  the  congestion  of   the  pharynx.     This  is  very 
apt  to  produce  oedema  glottidis,  spasm  of  the  glottis,  and  all  _ 
the  fearful  consequences  which  follow  such  spasm.     Nine  out  of  I 
my  seventy-five  cases  presented  tnices  of  inflammation  of  the 
larynx,  which  in  three  of  them  seemed  to  have  been  the  sole 
cause  of  death.    In  the  scalds  of  the  glottis,  to  which  children 
are  so  liable  from  inhaling  hot  water  or  steam  from  the  spout 
of  a  kettle,  this  condition  inevitably  occurs,  and  is  very  fatal. 
If  emetics  and  the  moderate  use  of  antimony  with  or  without 
calomel  do  not  verj*  shortly  improve  the  state  of  the  breathing,  A 
laryngotomy  is  the  only  resource ;  one  which  too  often  proves   ' 
unavailing.     The  reader  will  iiud  this  point  more  fully  treated 
under  the  head  of  Ikjusies  op  the  Neck.     Besides  these  nine 
cases,  throe  died  of  inflammation  seated   lower  down  in  the 
trachea. 

So  much  for  the  post-mortem  appearances  in  the  first  period. 
What  indications  are  to  be  drawn  from  them  9  The  existence 
in  all  the  moat  important  viscera  of  extreme  congestion,  which 
passes  on  very  rapidly  to  inflammation,*  may  bo,  and  has  been, 
taken  to  be  an  indication  for  so-called  *  antiphlogistic  '  measures ; 
and  accoiNiingly  wo  hear  of  bleeding  from  the  jugular  vein  to 
obviate  cerebral  inflammation  ;  of  leeches,  to  prevent  abdominal 
complications ;  of  bleeding  from  the  arm,  to  guard  against 
pneumonia ;  of  mercury,  tartar-emetic,  and  low  diet.  Now, 
without  going  so  far  as  to  assert  that  cases  may  not  occur  in 
which  such  measures  may  be  usefid  in  the  period  of  inflammatory 
reaction,  I  believe  that  the  theory  which  would  recommend 
them  in  the  first  stage  of  the  injury  is  an  erroneous  one.  The 
consestion  is  due  to  the  sudtlen  revulsion  of  blood  from  the  sur- 
face,  by  which  the  heart  is  oppressed,  and  the  stagnation  thus 
perpetuated.  The  congestion,  in  a  word,  is  passive.  To  remedy 
this  mechanically,  by  taking  blood  out  of  the  veins,  is,  I  believe, 
impossible ;  and,  indeed,  the  state  of  prostration  in  which  the 

*  I  baTO  DOtcfi  of  Bcvcral  casus,  in  which  efFu4toD  of  lymph  was  fuxuid  on  tho 
d&j  ailer  the  acciilenL 


t>ATHOLOGT  OF  THE  SECOND  PERIOD,        17 


tient  Ib  always  found  is  sxicb,  that  I  nerer  saw  a  case  in  which 
injr  such  proposal  waa  made.  Nor  is  any  reduction  iii  the  miias  of 
Uie  blood  desirablef  since  the  patient  will  soon  be  in  a  condition 
in  which  he  will  require  all  his  strength.  Diffusible  stimulants 
afford,  T  believe,  the  means  most  likely  to  succeed  in  arousing 
the  powers  of  the  circulation,  and  restoring  the  succession  of 
tfaoae  Tital  changes  in  the  great  nervous  centres  on  which  the 
pAtient's  chance  of  surviving  depends.  The  depression,  coldness 
of  the  surface,  and  sinking,  should  be  combated  by  warmth  to 
tto  sarfiace,  generous  diet,  and  small  but  frequently -repeatetl 
dosee  of  alcoholic  stimulants  and  ammonia.  These  must  of 
ooone  be  given  cautiously,  since  sthenic  inflammation  of  the 
tbonicic  viscera  may  supenene ;  but  they  may  be  pushed  till  the 
itrength  of  the  pulse  rises  to  the  staudaixl  of  health ;  and  as  it  does 
tlus,  its  frequency  will  probably  be  found  to  dimiuislk.  Opium 
is  of  great  aerrice  in  the  period  of  pain,  terror,  and  depression 
vbich  follows  severe  bums  in  adults,  and  may  be  given  liberally, 
hi  children,  in  whom  the  tendency  to  congestion  of  the  brain  is 
u  marked,  it  should  be  used  cautiously,  if  at  all. 

PfUhologt/  of  M*  second  period. — The  second  period  is  more 
peculiarly  that  of  inflammation,  and  is  usually  held  to  commence 
tt  the  end  of  the  second  day,  aud  to  extend  to  the  eud  of  the 
Kooad  week.  Zhiring  this  period,  twenty-nine  out  of  my 
wveaty-five  cases  died,  and  twenty-five  out  of  Mr.  Ericbsen's 
fifty*,  or  fiity-fonr  cases  out  of  125.  The  visceral  aifections  at 
this  period  are  principally  of  the  brain  and  lungs,  and  intestines, 
aince  the  cases  in  which  the  larynx  is  injured  usually  die  earlier. 
Of  Ur.  Uriohsea's  twenty-tive  cases,  the  brain  was  aSected  in 
femteen;  eleven  being  simple  congestion,*  and  three  serous 
lIuBon.  Of  my  own  twenty-nine,  the  biuin  was  left  nn- 
oamined  in  the  great  majority ;  and  this,  I  conclude,  was 
itt  oonseqoence  of  the  absence  of  cerebral  symptoms.  Three, 
hoiTOver,  are  noted,  in  which  tlie  occurrence  of  convulsions  or 
obsUiimte  vomiting  tirew  attention  to  the  brain.  It  was  found 
eoogested  in  all,  with  efl'usion  of  fluid  luto  the  ventricles,  or 
UBchnoid ;  but  there  was  no  evidence  of  true  inflammation  in 
ioir  c«se. 

The  tongs    are    more    frequently  affected.     Thus,    in  Mr. 

*  T  BiaT  rtrmwk  Umt,  in  the  abeecce  of  notes  of  the  symptoms  during  life, 
■>  peat  imjwrtance  i«  l*^  bu  oiUrh*'(l  to  the  mere  record  of  '  congeJitinii '  of  the 
"(^^>nJ  rcMb  ifter  douth.  IXanlly  aoy  post-mortem  appearance  is  00  Tahoualy 
Minted. 
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Erichsen'a  table  the  Itmgs  were  congested  in  ten  cases,  and  in- 
flamed in  five.  Ont  of  mjown  twenty-nine,  inflummation  of  tlie 
lungs  or  pleura  had  occurred  in  seven  cases  (in  one,  howerer,  it 
was  believed  to  have  existed  before  the  accident),  and  conges- 
tion is  noted  in  five  others.  M 

Tlie  lesions  of  the  abtlominal  organs  are  of  extreme  interest,  on  ■ 
account  of  the  singularity  of  the  appearances  which  tliey  pre- 
sent, and  the  phyaiologiciU  speculations  to  which  they  give  rise. 
They  are  entirely  confined  to  iuflammatory  phenomena  in  the 
gas tro -intestinal  tube.  None  of  the  other  abdominal  viscera 
(liver,  epleen,  or  kidneys)  are,  as  far  as  I  have  observed  or  canfl 
discover  in  authors,  ever  affected  as  a  consequence  of  bums  ■ 
except  in  pyaemia.  The  inflammation  of  the  intestines  rapidly 
passes  ou  to  ulceration  of  the  mucous  coat,  and  is  bo  generally 
limited  to  the  duodenum,  that  little  attention  has  been  paid  to 
lesions  of  other  portions  of  the  intestines  or  of  the  stouuu:h, 
although  they  do  sometimes  occur.  Tlie  earlist  period  at  which 
I  find  notes  of  ulceration  of  the  duodenum  is  in  one  of  Mr. 
Erichsen's  cases  on  the  fouithday.  In  my  own  table,  two  cases 
are  noticed  on  the  fifth  day,  and  one  on  the  sixth.  The  whole 
number  of  cases  in  which  ulceration  of  the  duodenum  was  dis- 
covered duidng  the  second  period  was,  out  of  Mr.  Erichsen'a 
tweuty-five,  six  ;  out  of  my  twenty-nine,  foiu*;  to  which  two  ought 
to  be  added,  in  which,  though  the  duodenum  was  intact,  extensive 
ulceration  was  found  in  other  parts  of  the  intestine.  This  gives 
twelve  cases  in  the  second  period  out  of  fifty-four.  The  duode- 
num in  three  other  of  my  cases  presented  enlarged  glands ;  and  in 
one  (if  these  the  enUxrgement  affected  also  the  glands  throughout 
the  whole  intestimil  tract.  Congestion  is  also  frequently  found ; 
but  it«  pathological  importance  appears  slight  at  this  period  of 
the  disease.  The  whole  subject  of  abdominal  lesions  will  be  re- 
sumed further  on,  with  the  pathology  of  the  third  period.  It 
will  be  sufficient  for  the  present  purpose  to  state  that  of  the 
cases  in  which  ulceration  occurred  it  was  unaecomijanied  by 
general  inflammatory  symptoms  in  any  instance ;  and  that 
where  it  caused  death,  that  result  was  occcasionod  by  haemor- 
rhage. 

On  consideration  of  the  symptoms  which  accompany  these 
iuflammations,  it  must  be  allowed  that  they  contrainclicate  the 
use  of  active  depletion,  and  that  the  object  of  our  treatment 
should  be  rather  to  support  the  patient's  strength,  and  enable 
him  to  live  through  the  local  action  which  is  probably  inevitable. 
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Care,  of  course,  should  be  tafeen  not  to  over-feed   or   over- 
ftimulAt«  a  patient  with  inflammation  of  the  lungs  or  bowels ; 
bat,  in  these  as  in  all  other  casca  in  which  inflammation  follows 
iiijurr,  the  general  treatment  should  be  guided  by  the  g^eneral 
{Tmptoms,  and  especially  by  the  ton^e,  the  pulse,  and  the 
stite  of  the  skin ;  and  if  the  pulse  is  weak,  and  the  surface 
cold,  stimulants  should  be  prescribed,  with  (reneroua  diet  if  the 
condition  of  the  tonj^ie  allo^ra  of  it,  even  though  the  patient  is 
faown  to  be  a£Peoted  with  thoracic  or  abdominal  inilamniation ; 
irfiile  in  the  opposite  state  of  the  system  it  may  be  proper  to 
parsne  the   antiphlogistic   regimen.      The   surgeon   mnst   be 
guided  in  this,  as  in  so  many  other  matters,  more  by  common 
mise,  and  a  competent  knowledge  of  the  principles  of  his  art, 
thflo  by  rule  and  theory.     In  the  practice  of  our  metrop<ilitan 
ttospitala  we   have   frefpent  opportunities  of  witnessing  the 
saccess  of  the  stimulating  treatment,  even  in  coses  of  acute 
riaoenJ  inflammation ;   and  such  treatment  has  now  become 
common  in  the  hands  of  many  of  our  best  physicians  ;  while  in 
&  UifFerent  air,  and  among  people  of  a  different  constitution,  the 
ftotiphlogistic  plan  may  be  indicated,  and  may  prove  successful. 
Experience  and  tact  will  decide  the  question  in  each  case ;  but 
there  can  be  little  danger  in  assorting  that  bleeding,  low  diet, 
mercnry,  and  tartar-emetic,  are  not  likely  to  obviate  ulceration 
io  persons  of  weak  constitution  and  irritable  circulation ;  and 
that,  as  far  at  least  as  the  abdominal  complications  are  concerned, 
they  are  more  under  the  control  of  siimiUonta  combined  with 
opium.  The  thoracic  inOanunations  are  still  more  difficult  Ui  deal 
with.     I  have  notes  of  a  case  in  which  fatal  pleurisy  supervened 
directly  after,  and  very  probably  in  consequence  of,  free  stimn- 
Istion,  which  nevertheless  was  necessitated  by  the  general  con- 
dition of  the  patient;  while,  on  the  other  hand,  my  notes  tell  of 
Kreral  cases  in  which,  notwithstanding  the  known  presence  of 
fatAumDation  of  the  thoracic  viscera,  it  was  impo»8ible  to  use 
depletion  on  account  of  the  patient's  debility.     Local  antiphlo- 
giftic  measures,  combine<l  witJi  general  stimulants,  offer  the 
best  {urospect  of  success  in  these  difficult,  and  generally  uusatis- 
JKtory  cases.     I  have   seen   instances   in   which   some   good 
Memed  to  result  from  the  combination  of  moderate  doses  of 
Urtar-cmetic  with  the  stimulating  regimen. 

Paiholo^  of  Uie  third  period. — If  we  pass  now  to  the  third 
period — that  which  is  called  the  period  of  suppuration  or  ex- 
huStion — we  shall  find  that  the  causes  of  death  are  by   no 
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means  limited  to  the  exliatistion  either  of  profuse  diaoharge  or 
of  protracted  suffering,  but  that  iufliiromtition  enters  largelj 
into  the  category.  As  to  the  proportion  of  deaths  which  occur 
at  this  period,  Kr.  Erichsen's  table  and  mine  are  somewhat  at 
variance,  his  giving  only  nine  out  of  fifty,  less  than  one-fifth, 
mine  t^ventj-seven  out  of  aeventy-iive,  more  than  one-third. 

The  lesions  of  the  train  which  are  met  with  at  this  period 
are  not  very  important,  and  are  in  fact,  so  to  speak,  accidental, 
being  limited  almost  entirely  to  cases  of  infantile  conrulsions 
and  pyiemia.     I  shall  therefore  dismiss  them,  as  requiring  nofl 
special  consideration. 

The  chest  is  more  frequently  affected,  and  this  affection  is  a 
very  frequent  cause  of  death.  It  occurs  chiefly  when  the  injury 
has  affected  the  walls  of  the  thorax.  In  Mr.  Erichsen's  table, 
lesions  of  the  lungs  and  pleura  are  noted  in  six  cases  out  of 
nine.  In  four  the  appearances  were  distinctly  inflammatory,  and  ■ 
in  the  two  others  there  was  congestion,  with  effusion  into  the 
pleural  cavities.  In  mj  collection,  out  of  twenty-seven  coses, 
morbid  appearances  are  noted  in  the  lungs  in  ten ;  and  in  eight 
of  these  the  inflammation,  if  not  the  sole,  was  at  any  rate  a 
principal  cause  of  death.  The  diagnosis  of  the  presence  of 
thoracic  inflammation  is  not  always  easy,  since  the  bum  is 
usually  situated  on  the  chest,  and  precludes  the  possibility  of 
physical  examination  ;  but  hacking  cough,  bloody  sputa,  or  pain 
in  the  chest,  will  direct  attention  to  the  lungs  or  pleura,  and  set 
the  surgeon  on  his  guard.  The  indications  for  treatment,  how- 
ever, are  perplexiug  in  the  extreme,  since  weakness  is  a  more 
prominent  feature  than  in  the  second  period.  Indeed,  all  means 
of  treatment  will  usually  fail,  and  the  cases  must  be  looked 
upon  as  almost  hopeless. 

Lesions  of  the  abdominal  viscera  are  frequently  met  with 
during  the  third  period  of  bums.  Out  of  the  twenty-seven 
cases  in  my  table  proving  fatal  during  this  period,  there  were 
six  ill  which  open  ulcers  were  found  in  the  duodenum,  one  in 
which  a  similar  ulcer  was  found  cicatrised,  one  in  which  the 
whole  mucous  membrane  of  the  small  intestines  wns  found 
inflamed,  but  not  ulcerated,  and  one  in  which  the  duodenal 
glands  were  found  enlarged.  Mr.  Erichsen,  however,  found  no 
instances  of  ulceration  of  the  intestines  among  the  nine  cases 
in  his  table. 

Intestinal  ulceration  is  a  sufficiently  common  phenomenon  in 
every  period  of  burns  and  scalds.     Of  the  125  miscellaneous 
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Utai  eases  from  which  this  account  has  been  compiled,  sixteen 
jrvented  ulceration  in  the  duodenum,  five  of  which  died  during 
tha  iiwt  week  (four  days  being  the  earliest  period),  five  in  the 
neond  week,  and  the  other  six  after  longer  periods,  one  as  late 
H  the  eeventy-fifth  day.     The  patients'  ages  varied  as  much  as 
tite  period  of  death  :  four  were  children  of  the  ages  of  5  or  6, 
[TO  joang  adults  19  and  27  years  of  agej  two  in  tho  middle 
/mod  of  life,  37  and  42  years  old ;  and  two  aged  persons,  C6 
uid   78  years   of   age.     The  situation  of  the  burn  was  very 
rarions.     In  two  cases  tlie  extremities  only  had  been  burnt; 
bnt  in  all  the  rest  some  part  of  the  trunk  (chest  or  abdomen] 
had  suffecred.     The  appeai-ance  is  that  of  a  perfectly  indolent 
uloer;  it  is  usually  seated  just  below  the  pylorus;  often  there 
ftre  two  or  three  close  together ;  the  edges  of  the  ulcers  are  not 
raised  nor  everted ;  there  is  httle  or  no  evidence  of  vascular 
action  or  inflammatory  effusion  in  their  neighbourhood ;  when 
they  are  recently  formed,  they  look  simply  as  if  a  portion  of  the 
mDcous  membrane  had  been  cut  out.     But  when  the  uloer  haa 
penetrated  more  deeply,  so  as  to  threaten  perforation  of  the  gut, 
Inuph  may  often  be  found  effused  on  its  peritoneal  surface  ;  a 
tiataral  barrier,  apparently,  to  the  fatal  progress  of  the  disease. 
Sometimes  the  glands  of  the  duodenum  may  be  found  enlarged ; 
bot  though  this  appearance  is  sufficiently  common  in  all  cases 
of  bom,  it  does  not  appear  that  it  is  at  all  a  constant  accom- 
paniment of  those   in  which  ulc^i'ation  exLsts.     It  has  been 
anamcd  rather  than  proved,  that  the  enlargement  of  the  glands 
u  the  first  stop  in  the  ulceration.    It  is  quite  possible  that  it  may 
be  so  J  and  the  theory,  which  was  first  broached  by  Mr.  Curling,* 
un  the  suggestion  of  Mr.  Bowman,  is,  that  the  strain  thrown 
upon  the  intestinal  glands,  especially  Bruuner*s,  in  separating 
(be  wat«ry  material  out  of  the  blood  which  accumulates  in  it 
from  the  suspension  of  cutaneous  perspiration,  is  the  cause  of 
the  diarrhoea  and  ulceration.   This  is  the  only  rational  explana- 
tion yet  offered  of  the  pathology  of  this  lesion ;  but  it  is  purely 
conjee  turaL 

If  we  inquire  into  the  symptoms  of  ulceration  of  the  duode- 
nom,  we  shall  find  the  results  principally  negative.  In  the 
hr^  number  of  coses  which  arc  comprised  in  these  tables,  and 
which  have  been  observed  by  persons  sufficiently  competent  and 
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careful,*  I  can  find  no  evidence  that  the  aca'Mion  of  this  ulcer- 
ation IB  announced  by  any  immistakabJe  symptoms.  No  pain 
appears  to  be  complained  of  in  the  part>  not  is  it  noticed  that 
the  region  of  the  duodenum  ia  tender  to  pressure.  Diurrh(£a 
U  not  constantly  present,  nor  when  present  is  it  by  any  means 
decisive  of  tlie  point.  Vomiting  does  indeed  fiwjuently  occur  in 
the  early  stage  of  iilccration  of  the  duodenum,  but  it  is  a8  often 
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Uloeratiou  of  the  diioJenum  in  a  bum,  cAusing^  death  bv  IifcmorrhAga 
from  ft  lai^  branch  of  the  pftucruatico-duodeaalis  art«zy. 

Fig.  0. — Internal  view.— a.  Tbo  pjloruH. 

b.  The  ulcor  on  tlio  duodeuum  ubwe  below  the  pylocus. 

c,  d.  Briatlcit  paastxl  throupH  the  artery  and  rein,  which  uq 

Beeu  to  open  freely  on  the  iJcor. 

rig.  7. — The  nppowte  view  of  the  same  pi^paration. 
a.  The  pancreas. 
ft.  The  artery  which  was  ulcerated. 


symptomatic  of  cerebral  as  of  intestinal  or  gastric  irritation. 
We  are  therefore  left,  to  a  great  extent,  in  the  dark  as  to  the  early 
symptoms  of  this  affection  ;  and  all  that  we  are  entitled  to  say 
upon  the  subject  is,  that  the  occurrence  of  obstinate  diarrhoea 
and  vomiting  should  always  direct  our  attention  to  the  stomach 
and  duodenum  ;  that  careful  palpation  of  this  region  may  some- 
times assist  our  diagnosis ;  and  that  the  presence  of  blood  in 


•  The  notos  in  my  co^es  wore  talcen  by  mvBclf  for  fire  years,  and  by  the 
other  Hospital  ICfgistraxs  for  the  ciiue  buiug.  In  Mi.  Erichseu's  tablo  the 
authoriliee  are  given. 
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le  eracuatioDS   is  strongly   coDfinnutory  of  it.     Wlien  the 
trere  symptoms,  which   ar«   occasionally  noticecl,  come   on, 
\tense  pain,  copious  hniimatemesis  or  melsena,  distension  of  the 
lomen,  rapid  sinking,  we  may  be  sure  that  the  ulcer  has 
,ed  to  perforate  either  the  peritoneal  coat  of  the  ^ut,  or 
considerable  vessel    (probably  the   pajicreatico-duodenol 
irtery},  and  that  the  case  is  beyond  the  roach  of  remedies. 
Ibe  accompanying  figures  are  fmm  a  preparation  in  the  Museum 
of  St  George's  Hospital  (Series  is.  No.  142),  sbowing  a  large 
kanch  of  the  pancreatico-duodenal  artery  opened  close  to  the 
[arent  trunk  by  an  ulcer  of  this  nature. 
The  diagnosis,  then,  of  intestinal  ulceration  being  so  obscnre, 
•hat  is  the  prognosis  P     It  was  supposed,  when  this  complica- 
yrta  first  pointed  out,  that  it  was  necessarily  fatal ;  but  that 
to  supposition  is  erroneous  is  proved  by  the  records  of  cases 
in  which  such  ulcers  have  been  fonnd  cicatrised.    Mr.  Curling 
s^Tus  one  snch  case ;  *  and  my  notes  contain  another.     In  the 
tter  instance,  the  patient,  a  child  rot.  8^,  died  on  tlie  twenty- 
:hth  day  after  a  severe  bum  on  the  chest,  arms,  and  tliighs. 
e  proximate  cause  of  death  seems  to  have  been  pneumonia, 
linvd  with  exhaustion  from  suppuration  and  diarrhcea.     A 
cular  patch  about  the  size  of  a  fourpeuny  piece  was  found  at 
immencement  of  the  duodenum,  where  tlie  mucous  mem- 
was  deficient,  and  the  exposed  surface  cicatrised.     It  is 
interesting,  as  showing  the  imcertainty  of  diarrhcsa  as  a  symptom 
in  these  coses^  to  notice  that  here  it  occurred  for  the  first  time 
on  the  twenty-third  day,  when  the  ulcer  mast  have  been  nearly, 
if  not  altogether,  healed.     From  the  facts,  then,  that  cicatrised 
olrers  are  sumetimes  found  in  patients  who  have  died  of  other 
complications ;  that  the  lesion  does  not  of  itself  produce  any 
lymptoms  of  dangerous  disturbance  of  the  health ;  and  that  it 
is  frequently  discovered  in  cases  where  it  would  never  have  been 
raspected,  I  am  inclined  to  think  that  it  may  be  present  in 
many  of  the  cases  which  recover,  and  that  its  importance  in 
pnctice  has  been  exaggerated. 

Other  parts  of  the  intestines  are  sometimes,  although  rarely, 

affected.     My  table  contains  only  one  case  in  which  the  jejunum 

id  ileum  were  ulcerated,  the  duodeniun  being  inta.ct.    Peri- 

uitift  was  not  associated  with  it  in  any  case.     "VNTien  the  serous 

membrane  is  ofieoted,  it  is  always,  as  far  as  I  can  see,  the  result 
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of  local  irritation  from  bum  of  the  abdominal  pariotes,  and 
affects  the  low  purulent  form,  rather  than  the  adhesive. 

Thus  it  will  be  seen  that  all  the  inflammatory  phenomena 
coiuiected  with  the  lesions  of  the  intestines  belong  to  tlie  olass 
of  low  inflammations :  that  they  are  not  ushered  in  by  any  of 
the  local  or  general  8ympt+>m3  which  accompany  acute  disease ; 
and  that  when  they  prove  futal,  it  is  by  the  secondary  conse- 
qnences  of  the  ulceration  (perforation  or  hfemorrhage),  and  not 
from  any  interference  with  the  function  of  the  gut,  nor  any 
impression  on  the  general  health. 

It  may  seem  absurd  to  talk  about  the  treatment  of  an  affec- 
tion which,  generally  at  least,  eludes  diagnosis.  Still,  as  the 
frequent  presence  of  ulceration  in  the  intestine  has  been  made 
a  pretext  for  recommending  a  more  active  antiphlogistic  regi- 
men in  burns,  it  is  right  to  point  out  that  a  more  attentive 
consideration  of  the  question  would  have  shown  that  the  indi- 
cations are  all  the  other  way.  K  the  insidious  progress  of  a 
duodenal  ulcer  can  be  stopped  by  any  remedies  before  It  has 
opened  the  pancreatico-duodenal  artery  or  perforated  the  peri- 
toneum, it  must  assuredly  be  by  some  means  different  to  those 
which  may  be  used  successfully  in  preventing  plastic  exudation 
or  restraining  vascular  action.  It  is  hardly  likely  that  reducing 
the  patient's  already  exhausted  powers  osiu  have  any  other 
effect  than  to  hasten  the  jjnjgress  of  the  ulceration,  and  add 
fresh  victims  to  that  *  majority  *  which  already  owes  so  much  to 
the  *  nimia  raedicorum  diligentia.'  In  all  stages,  then,  of  tho 
treatment  of  bums,  great  caution  should  be  exercised  in  the  use 
of  antiphlogistics  ;  and  the  only  period  in  which  they  are  ad- 
missible at  all,  unless  in  very  exceptional  circumstances  (such  as 
some  instances  of  scald  of  the  glottis),  is  during  the  second 
period,  in  thoracic  inflammation ;  and  even  there,  as  has  been 
said  before,  it  will  be  generally  found  impossible  to  press  the 
treatment. 

Local  treatment. — The  local  treatment  of  bums  is  a  subject  on 
which  many  books  have  boon  written,  and  perhaps  more  numer- 
(ms  remedies  recommended  than  in  any  other  branch  of  surgery. 
The  success  which  is  said  to  have  attended  very  different,  and 
even  opposite,  modes  of  treatment  shows  that  the  anthors  must 
either  be  misrepresenting  the  facts  or  speaking  about  different 
matters.  I  prefer  the  latter  explanation,  more  especially  as  I 
find  that  authors  who  have  written  to  recommend  certain  methods 
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h&ve  almost  iuvariablj*  spoken  of  btims  as  if  they  wprc  all 
iljke,  for^tfiil  apparently'  that  tlie  essential  question  in  the  local 
trwtniunt  of  a  bum  fa  its  deptli,  or  de^ee,  and  the  coiise- 
qnent probability  of  sloughing,  ulceration,  or  mere  inflainmatinn 
rffleoibliug  that  of  erysipelaa.  It  ia  only  bj  keeping  this  point 
itesdily  in  view  that  we  caii  hope  to  arrive  at  any  rational 
jika  for  the  treatment  of  these  injuries. 

1.  First  degree.  In  cases  of  bums  of  the  first  degree,  little 
tocal  treatment  is  necessary,  except  to  keep  in  eont^ict  with  them 
aajr application  which  will  relieve  pain  and  exclude  the  air:  if, 
it  the  same  time,  it  tends  gradually  to  constrict  the  vessels  of 
tbeikin,  dilated  by  the  sudden  stimulus,  so  much  the  better. 
Cold  applications  are  usually  more  agreeable  than  warm,  lotions 
thu  ointments.  In  hospitals,  the  usual  application  is  Goulard- 
inter  on  rags  fi-efiuently  irrigated  ;  cold  wattT  does  very  nearly 
uirdl;  but  a  host  of  remedies  are  in  domestic  use — scraped 
potatoes,  ink,  moist  earth,  &c.  &c.,  eiII  of  which  act  on  the  same 
pfiaciple. 

If,  however,  the  burnt  surface  is  very  extensive,  and  the 
patient  ia  much  depressed  from  &ight  or  pain,  it  would  be  in- 
jadicioQs  to  chill  the  surface  further  by  cold  applications  ;  and 
then  it  will  be  better  to  wrap  the  part  in  ccitton-wcml,  or  powder 
it  thickly  with  fiotn',  or  to  use  some  of  the  stimidating  substances 
rhicb  will  be  enumerated  ftirther  on,  Tlie  new  epidermis  is 
fiirmed  nsually  in  two  or  three  days,  after  which  no  further 
tpplication  is  required.  The  vessels  of  the  skin,  however,  will 
Kmain  dilated  for  some  time,  as  they  do  after  a  blister. 

2.  In  the  second  degree,  the  principles  and  details  of  the 
ticatanent  are  very  much  the  same  as  in  the  first,  except  that 
eue  must  be  taken  to  preserve  the  epidermis.  It  is  often 
(especially  in  extensive  scalds)  raised  from  theskinin  very  large 
Heba  filled  with  serum,  which  adhere  to  the  clothes,  particularly 
when  the  latter  are  sudden  in  water,  and  arc  then  genera^lly 
dngged  off  by  the  patient's  friends  in  undressing  him.  This, 
liowerer,  ought  always  to  be  avoided  when  professional  aid  is 
(*riy  at  hand ;  the  clothes  should  be  verj'  carefully  cut  off,  tho 
tmUs  opened  by  a  small  puncture,  and  tlie  epidermis  smoothed 
down  gently  upon  the  skin.  It  will,  if  carefully  managed,  gene- 
tally  remain  there  till  the  papillfc  are  protected  by  a  fresh  forma- 
tion. When  the  burnt  surface  has  been  deprived  of  its  epidermis, 
the  papillae  usually  furnish  an  abundant  secretion  of  pus,  and 
tre  distressingly  irritable  and  sensitive.  Sometimes  the  papillary 
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tissue  may  slough  from  the  resulting  inilammatiou,  eren  in  cases 
where  it  is  in  no  degree  disintegrated  hy  the  injury.  In  other 
respects,  the  treatment  is  the  s«me  as  in  burns  of  the  first 
degree  \  the  best  plan,  perhaps,  being  to  apply  some  mild  galre 
(such  as  calamine  cerate)  over  the  burnt  surface,  and  then  to 
wrap  the  part  thickly  in  cotton-wool. 

3.  Burns  of  the  third  degree  ore  much  moro  serious  than  the 
two  former  varieties  of  the  injury,  since  here  a  portion  of  the 
papillary  tissue  has  been  destroyed,  and  must  slough  ;  and  its 
reproduction,  if  the  extent  involved  be  great,  is  usually  a  very 
tedious  process,  wliile  dm-ing  its  progress  the  patient  is  of  course 
liable  to  the  various  complications  which  may  affect  any  open 
wound  (erysipelas,  phagedrona,  &c.),  as  well  as  suffering  from 
the  weakness  induced  by  protracted  disch&r^.  The  best  way  of 
treating  bums  of  this  depth,  is  to  dreas  tlie  sloughing  j>arts  with 
some  stimulant  application,  in  order  to  hasten  the  separation  of 
the  slough.  The  best  with  which  I  am  acquainted  is  the  ung. 
elemi  co.  of  the  St.  Greorge's  Hospitnl  Pharmacoi^wia.*  Or  tur- 
pentine may  be  used  in  liniment,  or  mixed  with  an  equal  quan- 
tity of  this  ointment.  Turpentine  is  a  very  valuable  application 
in  burns  where  the  surface  is  sloughy,  but  is  unnecessary  and 
painful  in  those  where  it  is  raw  and  tender.  Corron-oil  (a  mix- 
ture of  equal  parts  of  linseed-oil  and  lime-water)  is  a  deservedly 
popvilar  remedy ;  and  hosts  of  other  stimulating  substances  ore 
recommended.  I  have  lately  used  in  several  caaea,  and  I  think 
with  very  good  effect,  the  mixture  of  carbolic  acid  and  linseed 
oil,  so  highly  recommended  by  Mr.  Lister  in  the  treatment  of 
various  injuries.  Professor  Pirrie  also  speaks  highly  of  its  use 
in  hurns.t  The  oil  should  be  in  the  proportion  of  six  to  eight 
times  the  quantity  of  the  acid.  It  seems  to  allay  pain  and  ob- 
viate fcetor  better  than  any  other  application.  The  neighbouring 
part,  where  the  bum  is  leas  deep,  may  be  dressed  with  some 
mild  ointment ;  and  the  whole  enveloped,  until  reaction  is 
thoroughly  established,  in  a  thick  layer  of  cotton-wool,  loosely 
supported  by  a  bandage.  The  dressings  of  a  bum  should  never 
be  changed  more  often  than  is  absolutely  requisite  for  cleanli- 


*  {b  Unguent,  elemi  D>j.;  un^^nt.  aaiubuci  5ij.;  capai'biD  5iij.  ITDguenUii 
flimnl  liquefBCtis  et  ab  igne  remotis,  pnuUo  &attiquam  ntfrUenat,  cop&ibun 
adjicQ. 

Tlie  unguentiim  eaTnbud  18  another  hosjMtal  prppamtion  m&de  of  the  leares, 
in  the  proportion  of  2  lbs.  to  2^  lbs.  of  fat  boiled  dovrc  with  water  and  atrained. 

t  Lameet,  Nov.  9, 18(37. 
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I     nets.    As  the  slongh  loosens  at  the  edges,  its  loose  part  should 
'      Iw  cnt  away  at  each  dressing;  but  it  must  not  he  forcibly 
detached.     When  It  hoa  separated,  the  exposed  surface  is  left 
r»w  and  sappui-ating ;  gt'iienilly  ind«nt*jd  by  sriiall  pits,  from 
Ihe  unequal  depth  of  the  slough.     The  object  now  is  to  procure 
cicatrisation  um  speedily  a«  possible,  since,  if  the  inflammation 
proceeds  unchecked,  a  crop  of  prominent,  ilabby,  or  fmij^ous 
gianulations  will  spring  up,  which  are  wltli  difficulty  brought  to 
heal;  or  ulceration  muy  pRiceed  at  the  edges,  and  widen  the 
1(06*    I  beliere  the  best  plun  will  be  to  apply  moderately  firm 
pfessnre;,  bb  soon  as  it  can  be  borne,  by  careiul  strapping.     If 
the  diachylon  plaster  be  found  too  irritating,  soap- strapping  may 
be  used,  or  the  plan  recommended  by  Mr.  Chapman  for  lUcera  of 
the  leg  (water-strapping),    1  believe,  however,  that  adhesive 
plaster  is  the  preferable  material,  and  its  use  affords  by  far  the 
BOrt  efficient  and  comfortable  plan  of  treating  lai'ge  granulating 
boma.    The  strapping  is  not  extremely  painful  at  the  time  of 
sppticotioD,  does  not  require  frequent  removal,  and  does  not 
seowsitate  confinement  to  bed.     If  this  method  be  contraindi- 
cated,  the  sore  mnst  be  treated  on  the  general  principles  laid 
down  in  the  essay  on  Ulckbs  ;  but  it  will  be  found  almost  in- 
stable to  recur  to  pressure  in  some  form,  when  the  granulations 
^uve  sprouted  up  and  present  an  extensive  suppurating  surface, 
which  shows  no  tendency  to  heal.   Such  cases  go  on  for  months 
tmder  every  kind  of  treatment,  even  when  the  granulations  look 
bealthy.     Sometimes  the  soro;,  after  being  healed  for  a  shorter 
or  longer  period,  will  break  out  again  from  time  to  time ',  occa- 
nonolly  it  remains  incurable.    In  recent  cases,  repressing  the 
gnuialations  by  pencilling  either  the  edges,  or,  if  necessary  the 
whole  Borface,  with  stick-caustic,  and  applying  iKrm  pressure 
irit2i  strapping,  is  the  most  efficient  method  of  treatment,  Some- 
timea  it  will  be  advisable  to  fix  on  to  the  granulating  surface 
below  the  strapping  a  piece  of  thin  sheet-lead,  or  of  oiled-silk, 
cut  BO  as  to  fit  the  wound  exactly ;  and  it  ia  frequently  fonnd 
beneficial,  eapetnally  when  the  discharge  ia  profuse,  to  dust  the 
sor&oe  with  some  uj^tringont,  in  fine  powder,  as  starch,  alum, 
calamine,  &o. 

It  is  the  opinion  of  some  surgeons*  tluit  in  bums  which 
suppurate    extensively,   death   is   often  duo  to  the   mephitic 


•  fee  D  Clinicil  Lectuw,  by  Mr.  Mitchell  Henry,  in  Lancet,  Dec.  19,  1851, 
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influence  of  the  foiil  air  which  is  so  extensively  generated  in 
such  injuries.  In  these  cases,  no  better  application  can  be  ased 
than  Coudy's  ozonised  liquid,  diluted  iu  the  proportion  of  from 
hulf  a  drachm  to  a  drachm,  in  a  puit  of  water.  This  excellent 
disinfectant  is  now  in  very  extensive  use  in  all  cases  of  foul 
discharge  or  fcetid  exhalation.  It  has  also  appeiired  to  me  to 
exercise  a  favourable  iniluentMi  on  the  progress  of  the  indolent 
ulcerating  surfaces  of  bums,  apart  from  its  disinfectant  action ; 
and  thus  I  employ  it  frequently  as  a  topical  application  to  burnt 
surfaces  iu  children. 

4.  The  above  observations  will  also  apply  to  the  treatment  of 
bums  of  the  fourth  degree ;  but  here  a  most  important  addi- 
tional element  enters  into  consideration,  that  of  the  coutraction 
which  will  accompany  and  follow  cicatrisation.  Those  who 
have  had  even  slight  practicul  experience  of  these  cases,  need 
not  be  reminded  of  the  frightful  deformities  thus  induced  :  the 
head  drawn  down  upon  the  shoulder,  the  jaw  everted  aud  &xed 
upon  the  breast,  the  lips  turned  out,  clear  articuliitiou  impossible, 
the  dripping  and  distorted  mouth,  the  rigid  twisted  limbs,  and 
all  the  ghastly  and  hopeless  mutilations  which  so  oft-un  follow 
bums  in  the  neglected  children  of  the  poor.  'WTienevcr,  there- 
fore, there  is  the  slightest  probability  that  the  whole  thickness 
of  the  slrin  has  been  involved  in  any  part  of  a  burn,  cicatrisa- 
tion ought  to  be  watched  with  the  greatest  care,  especially  if  it 
be  in  a  part  where  the  integuments  are  loose,  and  where  im- 
portant organs  woxdd  be  interfered  with  by  contraction,  iu  order 
to  obviate  this  result  as  far  as  possible,  by  the  use  of  appropriate 
extending  apparatus.  This  appai-atus  should  be  very  carefully 
fitted,  and  maintained  night  and  day  in  position  till  the  bum 
has  healed;  and  for  some  time  afterwards,  as  the  tendency  to 
contract  does  not  vanish  with  the  healing  of  the  wound.  As 
long  as  any  risk  of  contraction  seems  to  be  present,  the  scar 
should  be  kept  stretched,  and  its  extensibility  be  promoted  by 
keeping  it  coustaTitly  saturated  with  oil.  The  ingenuity  both 
of  the  surgeon  and  instrument-maker  is  called  for  in  these 
cases,  and  much  success  is  often  obtained  both  in  obviating  and 
curing  deformities.  But  many  disappointing  aud  hopeless  cases 
will  be  met  with,  in  which  the  use  of  extension  cannot  be 
tolerated  on  account  of  the  pain  and  irritation  it  causes,  or  in 
which  the  patient's  strength  is  so  exhausted  that  he  cannot 
bear  the  extra  call  upon  it,  which  is  of  course  necessitated  by 
keeping  the  wound  largely  open;  or  in  which  the  points  where 
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coimter-exteiision  slioald  be  ma<1e  are  themselves  involred  in  the 
lujurr.  In  these  we  muat  allow  contraction  to  occur,  and  only 
tiitiik  for  the  moment  of  producing  as  speedy  union  as  possible ; 
or  if  a  limb  be  the  seat  of  the  injury,  and  the  resulting  con- 
traction will  leave  it  useless,  the  first  favourable  moment  for 
impatation  must  be  chosen,  Tlie  treatment  of  contracted 
dcatrices  will  be  found  described  elsewliere  (Pi*astic  Scsgeey), 

LitUc  need  be  added  as  to  the  treatment  of  burns  of  the  fifth 
tXid  siith  degree.  The  former,  if  of  any  considerable  extent  luid 
seated  on  the  trunk  of  the  body,  are  almost  necessarily  fatal. 
When  the  limbs  are  the  seat  of  injury,  and  the  part  involved  is 
IttT^,  or  when  the  fingers  are  burnt,  and  the  consequent  slough- 
ing will  destroy  the  action  of  the  tendons  and  render  the  finger 
vdesE,  it  is  better  to  amputate  at  once.  Burns  of  the  sixth 
^gree,  if  tlie  patient  survive  so  as  to  become  the  subject  of 
treatment,  must  be  seated  on  the  eitremities.  Practically  they 
m  hardl V  ever  seen,  except  wlicrf  the  thiL-kness  of  the  soft  parts 
ii  trifling,  as  on  the  fingers,  dorsum  of  the  hand  or  foot,  &c. 
Xoit  of  them  require  primary  amputation ;  the  necessity  depend- 
ing on  the  extent  of  tlie  buni,  and  the  conditions  which  will 
jflUow  the  separation  of  the  sloughs. 

It  is  hardly  necessary  to  say  anything  about  the  indications 
for  secondarj*  amputation  in  bums  on  account  of  iiicurable 
nlceratiou,  or  contraction  of  the  limbs,  as  these  are  questions 
nther  of  common  sense  than  of  precedent  or  theory  ;  and  where 
]arge  joints  are  opened  by  the  s<^paration  of  the  slough,  the 
ca0e  does  not  differ  materially  fi*om  any  other  of  gangrene 
nith  similar  complication. 


AcClDEyTS   FROM    LiGflTNIJIG. 


Accidcntti  from  lightning  are  very  rare  in  this  country,*  and 
it  has  never  fallen  lo  xny  lot  to  witness  immediatelj*  on  theii- 
occtirrence  any  which  called  for  aerions  surgical  treatment ;  nor 
dof's  itse^m  to  have  occurred  to  those  of  our  countrymen,  whose 
experience  of  this  form  of  injiuT"  in  tropical  climates  may  have 
been  greater  than  ours,  to  give  the  profession  any  systematic 
account  of  the  matter.     X  must   therefore  apologise  for  the 


•  M.  Boadin  odculatee  the  nnniber  of  deaths  in  Knglnnd  lit  twenty-two  per 
■xmiun ;  and  tlie  total  of  accidoots  at  aljout  double  this  Dumber, 


necessarily  secondhand  character  of  what  follows  on  tliis  head. 
Sir  Benjamin  Brodie,  in  his  Lectures  iilusirntive  ofvarioxin  Sub- 
jecls  in  Pathology  and  Surt/try,  has  treated  the  subject  with  hia 
nsnal  clearness  and  felicity ;  but  only  so  far  as  to  show  the 
manner  in  which  death  is  produced  by  a  stroke  of  lightning,  and 
the  means  to  be  used  in  order,  if  possible,  to  save  life.  The 
most  compiet*  account  which  I  have  been  able  to  find  of  the 
minor,  but  still  very  serious,  symptoms  which  sometimes  follow 
these  injuries,  is  contained  in  Boudin,  Gco^raphU  mMicaJr.y 
Paris,  1867,  vol,  i.  pp.  490  et  seq.  An  abshuct  of  M.  Boudin'a 
researches  may  be  found  in  Althaus,  Medicul  Electricity,  London, 
1859,  Appendix.  From  Uiese  sources  imd  from  a  number  of 
cases  recorded  in  old  volnmes  of  the  Philosophical  TyansaetionSj 
the  followinj?  account  has  been  chiefly  compiled, 

A  person  struck  by  lightning  is  usually  more  or  less  completely 
deprived  of  consciousness  at  the  time.  This  is  a  consequence 
Bometimea  of  the  shock  given  to  the  brain,  and  is  accompanied 
by  more  or  less  paralysis  of  motion  and  of  sensation,  common 
or  special.  Sometimes,  and  perhaps  more  usually,  it  is  the  effect 
merely  of  fright,  ami  is  then  only  transient.  Tlie  insensibilitv 
sometimes  lasts  for  a  considerable  time;  as  in  a  case  recorded 
by  M.  Boudin,  in  which  a  gentleman  having  been  struck  by 
lightning  remained  for  an  hour  and  a  quarter  without  (as  the 
bystanders  affirmed)  any  sign  of  life,  and  then  recovered  on 
being  exposed  to  a  pelting  shower  of  hail.  The  paralysis  by 
which  it  is  usually  accompanied  may  last  for  an  indefinite 
period.  In  the  above  case  the  patient  did  not  entirely  recover 
for  more  than  four  months ;  and  in  one  recorded  in  the  sixty- 
third  volume  of  the  Philosophical  Transactions,  weakness  and 
numbness  were  still  felt  three  months  after  the  stroke.  This 
piiralysis  is  more  common  in  the  lower  limbs  than  the  upper. 
Other  affections  caused  by  lightning  are :  burns,  more  or  less 
extensive ;  eruptions  of  erythema  or  of  urticaria,  which  are 
said  by  one  author  to  have  reappeared  afterwards  with  each 
succeeding  thunderstonn  ;  loss  of  bail*  over  parts  or  the  whole 
of  the  body ;  wounds ;  hfiemorrhage  from  the  mouth,  nose,  or 
ears;  loss  of  sight,  smell,  speech,  hearing,  and  taste,  or,  in  rare 
cases,  exaltation  of  these  special  senses;  cataract;  imbecility; 
abortion.  Another  curious  effect  of  lightning,  which  is  asserted 
by  many  independent  authorities,  though  it  is  variously  inter- 
preted, is  that  it  sometimes  leaves  arborescent  marks  on  the 
body,  even  on  parts  covered  by  clothes,  which  have  often  been 
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3?scribed  as  a  kind  of  photograph  of  neighbouring  trees  or 
cUier  objeote. 

Many  of  the  recorded  cases  of  injury  hy  Ug;htaing  are  very 
cariona  and  intcreBting ;  but,  aa  the  foregoing  list  will  nhow, 
ihp  sruiptoins  are  too  miscellaneous,  and  their  method  of  pro- 
dactiou  too  obscure,  to  be  brought  under  general  rules ;  and  it 
voold  lead  na  too  far  from  ordinary  practice  to  attempt  to  dwell 
minutely  upon  them.     It  may  suffice  to  say  that  persons  not 
killed  on  the  spot  usually  recover,  though  a  few  cases  are  on 
record  in  which  tbey  have  died  of  exhaustion  ;  and  that  recovery 
b  apparently  hastened  by  the  arlmiuistration  of  tonics,  especially 
quiuiixc,  and  gentle  action  on  the  ekin  by  means  of  baths.     In 
the  case  of  protracted  convalescence  already  referred  to,  the 
patient  on  coming  to  himself  found  that  he  had  completely  lost 
tlw  sense  of  sight,  and  that  he  could  hardly  feel  any  of  liis 
Hmbs,  and  could  not  move  them.     He  was  also  severely  burnt 
oo  various  parts  of  the  body.     In  this   case,   as  the  power  of 
notion  and  the  sense  of  sight  rctiu^ed,  the  patient  was  tor- 
mented with  pains  in  the  limbs  and  head.     These  were  relieved 
bf  galvanism,  which  was  thought  also  to  have  hastened  the 
luiding  of  the  sores  left  by  the  bums.     The  loss  of  hair,  which 
ii  •Odnetimee  produced  by  the  action  of  lightning,  is  a  phenom- 
catiD  more  commonly  noticed  in  the  lower  animals,  who,  it  may 
be  remarked,  are  much  more  exposed  to  damage  in  thunder- 
itorauB  than  human  beings,  even  under  the  same  circumstances. 
Sir  B.  Brodie  has  referred  to  a  curious  story,  in  the  Philonophi- 
eai  T^nsoftiorui^  of  two  bullocks,  pied  white  and  red,  who  wore 
struck  in  different  storms.     In  both  cases  the  white  hairs  were 
consumed,  and  the  red  escaped.     The  following  anecdote,  how- 
ever, related  by  M.  Bfjudin,  shows  that  in  men  also  loss  of  hair 
is   iomctimc>s    produced  by  flashes  of  lightning.     The   frigate 
60/yntin  was  struck  by  lightning  on  the  night  of  February  21, 
1812,  and  the*  captain,  M.  Rihouet,  received  several  wounds  on 
the  head.     *  The  next  day,'  says  that  officer,  '  when  1  went  to 
•have  myself,  1  found  that  the  beard,  instead  of  being  cut,  was 
torn  out  by  the  action  of  the  razor ;  and  since  that  day  it  has 
totally  diaapi>eared.   The  hair  of  the  scalp,  eyelashes,  eyebrows, 
and  surface  of  the  body  fell  off  successively.     Since  then  I  have 
remained  entirely  hairless.     During  the  year  1813,  the  nails  of 
my  fingers   scaled   away.     Those  of  the  toes  experienced  no 
risible  change.'  * 

•  (Emrot  de  F.  Arttgo,  X'arisi  ld54,  tow.  i.  p.  377. 


The  bums  caascd  by  lightning  are  Hometimcs  doop  and  vcrf 
obetinat'O  in  healing  ;*  aometinies,  on  the  contrary,  they  amount 
merely  to  vesication,  or  even  only  to  discoloration.  They  will 
be  treated  on  ordinary  principles,  unless  indeed  the  authority 
of  the  case  above  alluded  to  should  induce  tlie  surp^eon  to  make 
trial  of  the  effects  of  electricity,  which  ia  said  sometimes  to 
produce  the  healing  of  ulcers  due  to  other  causes,  which  have 
resisted  the  ordinary  modes  of  treatment. 

Mutilations  of  the  body  are  only  i-arely  met  with.  Out  of  a 
large  number  of  fatal  cases,  M.  Boudin  hoe  only  found  six  in 
which  mutilation  ia  noticed  to  have  occurred  j  and  it  is  a 
singular  circumstance  that  in  four  of  these  the  tongue  was  the 
part  affected.  Wounds  and  fractures,  especially  of  the  skull, 
are  sometimes,  but  rarely,  noticed. 

The  post-mortem  appearaneoa  in  cases  of  death  by  lightning 
vary  extremely.  The  body  sometimes  retains  the  attitude  in 
which  it  wa«  when  struck.  Thus  a  case  is  related  in  which  a  man 
was  killed  on  horseback,  and  the  horse  proceeded  some  distance 
with  the  dead  rider  still  in  the  saddle.  At  other  times  the  body  ■ 
is  thrown  to  a  considerable  distance.  The  clothes  are  often 
burnt  or  torn,  even  when  the  surface  of  the  body  is  not  injured. 
In  respect  of  muscular  rigidity,  opinions,  and  probably  facts, 
vary  also.  John  Hunt-<3r  taught  that  'ainmiils  killed  by 
lightning,  and  also  by  electricity,  have  not  their  muscles  con- 
tracted ;^t  but  this  is  certainly  inconsistent  with  common 
experience,  although  it  may  be  the  fact  in  exceptional  instances. 
Thus  in  Dr.  Richardson's  work  on  the  Coa^uhdioti  of  ifu:  Bloodt 
may  be  found  the  account  of  an  experiment  (>erformed  on  a 
large  dog,  which  was  killed  by  a  powerful  electric  current.  In 
half  an  hour  rigor  mortis  commenced,  and  increased  to  such 
an  extent  that  *  in  five  hours  the  dog  appeared  as  if  frozen 
hard,§  or  carved  out  of  wood,  being  quite  stiff  and  inflexible.* 
The  same  author  (p.  138)  makes  death  by  electricity  the  only 
exception  to  the  rule  that  in  cases  of  immediately  sudden  deatli 


*  Cjutea  are  reported  in  whicb  the  eotiro  liodies  of  men  mid  animals  liare 
been  nductid  to  aaUw ;  but  sucb  eveoU  (if  indeed  tbuv  bu  tot  mera  exa^^fBra- 
tioiu)  must  Vie  very  rare. 

t    Works,  by  t'ulinor,  toI.  iJi.  p.  114, 

t  Astley-Uooper  rme-Essay,  p.  9fi. 

5  Tliis  mny  account  for  tlio  fact,  that  pereona  killed  by  Ughtninff  have 
ir)inetimc»  becD  described  as  presenthiif  all  the  appeurauced  of  having  been 
iroi«a. 
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the  blood  coagulates  'with  moderate  firmness  and  in  the 
opUnarr  mode.*  To  tie  same  effect  is  a  case  reported  in  the 
^ilotophieol  Tro¥i*€tcli<yiiSf  vol.  Ixiii.  p.  177,  where  a  man  was 
Struck  dead  while  in  hed.  A  doctor  was  sent  for,  who,  at  the 
request  of  the  patient^s  wife,  opened  a  vein  in  the  arm.  The 
blood  was  so  fluid  that  it  continued  to  ooze  out  till  the  mim  was 
put  in  hia  coffin.  51.  Boudin,  however,  says  that  the  blood  is 
sometimes  foand  coagnlated ;  and  Sir  C.  Scudamore's  experi- 
OMota  prove  the  same  fact  in  animals  killed  by  electricity.* 
The  heart  is  usnally,  as  it  seems,  flaccid  and  empty.  The  con- 
dtticin  of  the  longs  seems  veiy  uncertain.  Putrefaction  may  be 
dmes  hastened,  but  is  more  often  retartlwl. 

is  caused  in  immediately  fatal  cases  by  the  shock  to 
the  brain  and  uerrous  system,  and  perhaps  in  some  rare  in- 
stances by  asphyxia ;  and  it  ap}>ears  impossible  to  express  the 
indications  for  surgical  treatment  in  these  cases  more  clearly  and 
succinctly  than  they  are  thus  given  by  Sir  B.  Brodie  :  *  Expose 
tbe  body  to  a  moderate  wannth,  so  as  to  prevent  the  loss  of 
animal  heat>  to  which  it  is  always  liable  when  the  functions  of 
the  br&in  are  suspended  or  impaired,  and  inflate  the  lungs,  so  as 
trt  imitate  natural  respiration  as  nearly  as  possible.'!  It  may  be 
iJtied  that  these  attempts  to  restore  animation  should  not  be  too 
soon  given  op,  since  stories  are  on  record  (one  of  which  has  been 
qooted  above)  of  the  return  of  animation  after  its  apparently 
OQDplete  suspension  during  more  than  an  hour.  Cold  affusion, 
ttimulating  enemata,  and  stimulants  administered  by  the  mouth, 
■ill  be  appropriate  adjuvants  to  this  treatment^  espeoially  inthe 
less  severe  cases.  The  prognosis  is  generally  favourable,  as  far 
aa  the  recovery  of  life  goes,  in  cases  not  instantly  fatal ;  and 
even  when  some  of  the  special  senses  are  temporarily  abolished, 
their  restoration  is  not  hopeless. 

TIMOTHY  HOLILES. 


*  Taylor**  Mtd.  Juris.,  art. '  Uglituing.' 


t  Op.  cit,  p.  104. 
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FRACTURE  may  be  defineil  to  be  a  6udden,  violent  Bolui 
of  continuity  of  a  lx)nc. 

Canutes. — The  causes  of  froctarcs  ore  of  tvro  kinds :  prediaiToaiuj 
and  determining.     The  predisposing  cauaea  are  certain  natural 
agencies,  viz.  the  age  and  sex  of  tlie  patient,  and  the  Uabiliti 
of  different  bones.     Some  morbid  conditions  of  the  bones,  whic 
render  tliem  unusually  fragile,  are  also  commonly  iucludt-d  under 
this  title,  though  in  such  cases  it  is  more  correct  to  regard 
the  fracture  as  an  aceideutal  accompaniment  of  the  prim 
disease. 

The  influence  of  age  goes  nearly  hand-in-hand  with 
liability  to  exposure  to  the  external  causes.  The  smallosi 
number  of  fractures  is  found  in  infancy,  especially  between 
ages  of  four  and  live.  At  puberty,  and  again  at  the  age 
twenty-five,  there  is  a  sudden  rise  in  their  ratio  ;  thence  the  in- 
oreuee  is  small,  but  gradual,  up  to  the  age  of  sixty,  beyond  which 
the  proportion  is  stationary.  The  inert^ase  after  forty  roust  bft 
ascribed  to  the  changes  in  the  bony  tissue  which  occur  at  that 
period  of  life.  Certain  fractures  may  be  considered  the  j>ecuiii 
appanage  of  old  age ;  »s  fracture  of  the  neck  of  the  femur,  or 
the  lower  end  of  the  radius. 

As  might  be  expected,  men  are  much  more  liable  to  fracture* 
than  women,  except  in  early  infancy  and  in  extreme  old  age. 
The  differences  in  the  development  and  decay  uf  the  skeleton 
sufficiently  explain  these  exceptions.  There  ai-e  also  wd 
differences  in  the  liabilities  of  different  bones,  depending  on| 
their  form,  position^  functions,  and  structure  ;  the  long  bones 
suffering  most,  especially  those  which  are  most  exposed  to  tho 
^^oleuce  of  falls. 

The  morbid  conditions  of  bone  which  predispose  to  fiiicture 
are  either  contiued  to  the  bone  itself,  or  are  partji  of  a  general 
cachexia.  Of  the  former  kind  are  atrophy,  caries,  ueerosiS| 
clironic  inflammation,  tumours  of  all  kinds  in  the  bone,  and 
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ulceration  in  conaeqneuce  either  of  the  pressure  of  an  aneurism 
or  tumour  external  to  it,  or  of  tke  spreading  of  an  ulcer  from 
Uie  soft  tisanes.*  In  all  these  cases  the  fracture  is  to  be  regai-Jed 
lather  aa  a  complication  of  the  more  formidable  disease.  The 
predisposing  affections  mentioned  by  authors  are  scuny, 
r,  gout,  syphilis,  scrofula,  rickets,  fiiigilitas  and  moUitiea 
osaiom. 

Scozry  does  not  appear  in  general  to  have  any  injurious 
i  on  sound  boae»  though  in  one  case  B^rurd  fuuud  the 
I  of  the  lower  extremity  congested  and  fraj^ile.f  Numerous 
instances  hare  been  m^t  with  of  unusual  fmgility  iu  cancerous 
sobjec'ts  ;  but  in  all  (with,  perhaps,  one  only  exception,  mentioned 
byRuinpeltt)  nodules  of  cancerous  deposit  haTO  been  found 
embedded  either  on  the  surface  or  iu  the  interior  of  the  bone. 

Gout  and  rheumatism  have  been  ima<fined,  rather  than  proved, 
to  weaken  the  tissue  of  bones.  Not  su,  however,  witli  ckiooudiiry 
lyphilLj.  M.  Donates  mentions  the  case  of  a  syphilitic  patient 
in  vboni  very  slight  exertion  proclucHnl  a  fracture,  at  one  time 
of  tlte  right  hunittrus,  at  another  of  the  lcit.§  Since  that,  many 
cases  of  the  kind  have  been  recorded.  In  two  of  B.  Bell's 
patienta  the  thigh-bones  were  broken  by  a  slight  force ;  and 
BrodJe  has  seen  the  clavicle  give  way  at  the  seat  of  a  node. 

Bat  the  disease  which,  laore  than  any  other,  predisposes 
tofinctore  is  unquestionably  rickets,  or  iitt  later  type,  fragilitas 
OMoam.  M.  Guersaut  states,  that  out  of  a  mean  of  eighty  an- 
nual caaeeof  fracture  in  eai'ly  hfe,  he  has  found  about  one-thii-d 
ID  rickety  children.  ||  These  eases  are  of  two  classes.  In  some, 
as  in  most  of  those  described  by  Dupuytren,1I  fiacture  ifi  preceded 
ftir  some  days,  or  even  weeks,  by  beading,  and  union  is  tardy. 
In  others  &acture  occurs  suddenly  and  repeatedly  from  the 
ilightest  causea.  Gibson  had  under  his  observation  a  yo  uth  who 
at  the  age  of  nineteen,  had  suffered  twenty-four  fractures,  eight 
of  which  were  in  the  clavicle.**  Arnott  gives  the  histoi-y  of  a 
girl  who,  between  the  ages  of  three  and  fourteen,  had  thirty-one 


•   Tnm*.  of  I'atM.  Sne.,  Tol.  I.  p.  2^1. 
t  -Diei.  A  Metl.  eo  30  Umiea,  la.'JU,  art. '  Fracture,' 
]   G^  Mt^dicatr,  Irtaa,  p.  641. 
i  Z>D  Ui»t.  Mrd.  lib.  V.  Clip.  1. 

I  CUh,  tU»  IIiifiiiiiM.r  dss  Ert/ans,  siziSme  anmSe,  p.  S6. 

^   Ejirait  iTim  Mem.  ntr  qwltfue*  cm  jpartiaUier*  cfe  Draduretj  etc,  in  Suli, 
4t  to  FaeatU  iU  MM  Iri!  1,  p.  lot! 
••  I»t^tuU»  «/  Swyeri/j  v«L  L  p.  370. 
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fractures,  all  of  the  long  bonea.*    Analog^og  cases  are  recorded  I 
by  lyrrellf  and  lionsdale  ;  J  and  Esquirol  jwssessed  the  skele- 
ton of  a  woman,  in  which  the  traces  of  more  than  two  hundred 
fractures,  occnrring  at  diiferent  penods,  could  be  counted.     luj 
all  the  above  cases  the  general  health  haa  appeared  good, : 
nnion  has  not  been  retarded,  najr,  more,  it  has  been  sometimes^ 
unusually  ni|>id.     Stanley,  however,  records  a  case  in  which  no] 
union  could  be  obtained. § 

The  immediate  causes  of  fractui-e  are  of  two  kinds  :  external] 
force,  and  ninscular  contraction.     The  former  of  these  is  also* 
exerted  in  two  ways :  directly,  when  the  fracture  occurs  at  the 
part  immediat<?ly  subjected  to  violence ;  and  indirectly  {contre' 
emip),  when  the  force  appUod  at  one  point  is  transmitted,  and 
causes  a  fracture  elsewhere.     Indirect  force  is  probably  thej 
most   frequent   cause,    pure  muscular   contraction  the  rarest.  [ 
But  in  by  far  the  majority  of  cases  the  latter  co-operates  with] 
the  more  palpable  cause,  by  directly  increasing  the  strain  upoaj 
the  bones,  and,  still  more,  by  fixing  them.     Hence  the  com- 
parative facility  with  which  partial  fracture  may  be  produced 
in  the  dead   body,   by  direct  force,  and  the   great  difficulty,] 
or,   perhaps,    impossibility   of   effecting,   experimentally,   any 
kind  of  indirect  fracture.     Hence,  too,  the  comparative  rarity] 
of  fractures  among    skaters,  and  the  proverbial  impunity  ofl 
drunkiirda. 

The  two  most  prolific  causes  of  fracture  are  falls  and  blows,  I 
Although,  as  a  i*ule,  falls  produce  indirect  fractures  and  blows 
direct,  yet  they  are  by  no  means  uniform  in  their  results.     A] 
fall  may  be,  and  may  resemble  in  its  effects  a  scries  of  blows,] 
as  in  the  case  of  a  fall  from  a   scaffolding.     Nothing,  in  fact,  is 
more  apparently  capncious  than  the  effects  of  falls.     Thus,  a 
fall  on  the  sole  of  the  foot  may  fracture  either  the  os  caJcia,  the 
tibia  in  any  part  of  its  length,  the  patella,  the  femur,  the  pelvis,  J 
or  even  the  cranium.     The  causes  of  such   differences,  as  well] 
as  of  the  varieties  in  the  form  of  fracture,  are  more  or  leaaj 
traceable  to  the  degree  of  violence  of  the  fall,  the  position  ofl 
the  individual  and  of  the  limb,  perhaps  to  the  different  strength  i 
of  the  bones  in  different  persona,  but  especially  to  the  precise 
muscular  action  called  into  play. 


*  Medieai  Gazette,  June  1833. 

t  Si.  Thvina/g  Hosp.  Brport4j  No.  1, 
t  Prac.  Trfotite  on  Fractum,  1839. 
S  (ht  Di*.  oftAe  Botm,  lej40,  p.  341. 
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Kettlier  is  there  greater  amformity  in  the  mode  of  oper&tion 
of  thwe  oauBes.  Commonljr  it  is  either  compression  or  forced 
Smmo.  But  in  the  production  of  certain  fntctures  torsion  haa 
aluire  ahare  ;  aa  in  fracture  of  the  fibula,  and  of  the  ribs,  and 
in  frmtftnrfs  of  disea^ied  bones  during  snch  slight  efforts  as 
tming  in  bed.  Traction  assists  the  other  causes  even  in  such 
CMM  as  fracture  of  the  patella,  and  separation  of  epiphyses. 

The  few  recorded  instances  of  fracture  of  the  long  bones 
by  unaided  muscalar  action  can  be  ascribed  sulelr  to  violent 
and  sodden  flexion.  In  different  cases,  the  humerus,  tlio 
bonct  of  the  forearm^  the  femur,  clavicle,  even  the  tibia,  have 
TicUad  during  a  powerful  musculur  effort.*  It  is  a  genera-llj 
nceived  opinion,  however,  that  no  long  bone  can  be  broken  in 
iti  tiudi  by  the  mere  contraction  of  its  mosclcs  unless  iiupairetl 
br  tome  morbid  change  in  its  stmctnre :  an  opinion  confirmed 
by  the  obaervation  of  Kicod,t  that  in  most  of  these  cases  fracture 
haa  been  preceded  bj  pains  in  the  broken  limbs,  and  in  stmie 
iBstanoes  followed  by  actual  evidences  of  disease,  as  abscess  or 
exfi>lialion.  But  abnormal  increase  of  the  muscular  power,  oa 
daring  convulsions,  may  be  sufficient  to  account  for  it.  The 
bouea  commonly  fractured  by  muHCular  action  are  the  patella, 
Ofl  calcia,  and  olecranon.  The  ribs,  and  even  the  sternum^ 
have  been  known  to  bo  broken  by  the  violent  action  of  the 
iliaphmgm  during  coughing,  but  in  all  probabihtj-  they  were 
ireakene<l  by  partial  absorption  or  atrophy. 

The  cause  of  a  friicture  has  considerable  influence  over  its 
nbaeqnent  course  and  results.  It  is  manifest  that,  as  a  rule, 
tl»e  eonaequencea  of  direct  are  likely  to  be  far  more  serious  than 
thoae  rf  indirect  force.  For  not  only  are  the  effects  on  the 
koe  itself  more  severe,  but  the  soft  parts  covering  the  fracture 
•re  subjected  to  the  crushing  power  of  the  external  violence,  in 
tdciitioQ  tn  thotse  accident*  to  which  they  ore  equally  exposed 
Id  tN>lh  claases  of  fractures  from  the  displaced  fragments.  : 

Intm-nterine  ftucturea  originate  in  two  ways.  In  tho 
Bajority  of  cases  they  are  associated  with  manittwt  deformity 
of  aome  i»rt  of  the  body.  As  many  as  forty- three,  and  even  113 
ftictorea  §  have  been  found  in  the  same  footus,  depending,  of 


*  For  A  nimmuy  of  such  ciuei  vee  Cooper's  Snry.  Diet,,  art.  '  Fracture ' ; 
ui  lUailloa  oa  /■'nKtureM  lutd  DtMlociUiotu,  18G0. 

*  Aamav*  m^-chir.  de*  Hilp.  de  Fam,  1810,  p.  404. 
\  <im.  ^  Bopiiaux,  ninre  1^.10. 

f  "^Ww.  in  BuU,  lit  ia  Fac.  de  .tf^ef.  1813,  p.  301. 
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course,  on  imperfect  devolopment  of  the  bones,  or  '  congenital 
rickets.*  But  fracture  proper,  due  either  to  external  violence 
or  abnormal  muscular  construction,  may  occur  in  the  bones 
of  ft  healthy  foetus.  Tliese  fractures  have  been  found  in  all 
concUtions.  They  are  not  unfrequently  compound,  and  have 
been  known  to  wound  the  uterus^  causing  hsomorrhage  aud 
abortaon,* 

VarieUes. — Fractures  are  divided  primarily  into  simple  and 
compound ;  the  essential  character  of  the  latt^^r  being  the  co- 
existence of  a  wonnd  in  the  ekin,  \vith  which  the  fracture  com* 
rannicatcs.  Tliis  distinction  is  iraportaiit ;  the  two  great  classes  ■ 
of  fractures  differing  from  one  another  in  the  nature  of  the 
process  necessary  for  their  repair,  and,  consequently,  in  their 
results  and  dangers,  and  the  duration  of  their  treatment. 
There  are  two  ways  in  which  the  wonnd  may  be  produced  at 
the  time  of  the  accident :  from  without,  by  the  same  direct 
force  which  fractures  the  bone ;  or  from  within,  by  the  end  of 
ORe  -or  both  fragments  being  thrust  through  the  soft  parts, 
whether  by  tlie  continuance  of  the  original  force,  or  by  the 
weight  of  the  body.  The  latter  mode  is  the  more  frequent  of 
the  two ;  and  it  is  mainly  owing  to  thia  that  compound  fractures 
are  more  common  in  the  leg  than  in  any  other  part  of  the  body. 
The  difference  between  the  two  modes  of  production  is  essential, 
and  must  in  all  cases  be  noted.  For  while  the  former  implies 
greater  or  less  contusion,  almost  necessarily  followed  by  inflam- 
mation, often  by  excessive  suppuration  and  sloughing;  the 
latter  m\iy  be  attended  by  so  little  injuiy,  as  to  admit  of 
primary  union  of  the  wound,  and  conversion  of  the  fracture  from 
compound  to  simple.  There  are  also  two  ways  in  which  a 
fracture  may  become  compound  at  any  subsequent  period :  ulcer- 
ation of  the  skin  from  pressure  of  a  displaced  fragment,  whicli 
most  commonly  occurs  in  very  oblique  fractures  of  the  tibia; 
and  the  formation  and  bursting  of  an  abscess.  This  accident, 
the  conversion,  viz,  of  a  simple  into  a  compound  fracture,  is 
most  to  be  feared  about  the  second  or  third  day ;  but,  of  course, 
it  may  occur  latter.  M 

Besides  this  primary  division,  fractures  may  be  conveniently' 
classed  under  fom*  heads :  I.  Simple,  single  fractures.     II,  Mul- 


I 
I 
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•  For  n  full  discuwMon  of  iKis  niatW,  see  Holmefi's  DvienMa  of  CkSdrat 
A  Memnir  read  iberore  Med.-0]3>ir.  Soc.,  Lanctt,  April  7,  1800,  p.  318. 
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teple  fractores.     HI.  Incomplete  fractures.  And  TV.   Fractures 
irith  oouipUeations. 

L  Of  suaple^  single  fractures  there  are  two  kinds — fracture 
proper,  and  separation  of  epiphyses.  Of  fracture  proper  there 
m  also  three  varieties,  named  from  its  direction ;  transverse^ 
djliqne,  and  irre^ilar  or  dentated. 

Transverse  fracture  is  not  met  with  in  the  shafts  of  long 
bones,  thoiigh  enameratcd  by  most  writers,  Craveilhiei*  consi- 
ders it  iniix>ftsible.  Camperf  was  not  able  to  meet  with  a  single 
i^tecimen  of  the  kind  in  the  museums  of  Germany,  England,  or 
HoUaad.  Neither  do  those  of  Paris  contain  one,  according  to 
Malgaigpe,  who  also  failed  in  his  attempts  to  produce  this  kind 
of  fracture  in  the  dead  body.  Hence  it  may  fairly  be  concliir3ed 
that  it  ha«  never  yet  been  observed.  Nevertheless,  a  frnoture 
may  be  partly  transverse  and  partly  oblique.  Transverse  fmc- 
tunfs  occur  in  irregular  and  short  bones,  such  as  the  scapula, 
lower  jaw,  patella,  and  vertebra: ;  and  in  the  spongy  extremities 
of  long  bones,  us  the  olecranon  and  the  lower  end  of  the  radius ; 
bat  CTon  in  these  there  is  commonly  more  or  less  of  obliquity. 

The  great  bulk  of  fractures  of  the  extremities  are  oblique. 
The  direction  of  the  obliquity  may  be  antero-posterior  or  trans- 
Terse,  and  its  degi-ees  are  endless ;  very  oblique  fractures  being 
nften  improperly  called  longitudinal  In  dentated  fractures  the 
rortaoes  are  studded  with  irregularities,  more  or  less  pointed, 
ud  interlocking  ao  as  to  present  obstacles  to  the  displacement 
of  the  fragments,  or  to  their  reduction  when  displaced.  In  such 
cases  the  fragments  may  remain  in  position,  the  only  perceptible 
displacement  being  an  alteration  in  their  relative  axes,  or  a 
bending  of  the  bone.  One  or  more  of  these  points  may  be  broken 
o€i  a  circumstance  which  materially  affects  the  nature  of  the 
inctare,  and  the  mobility  of  the  fragments.  A  large  proportioa 
of  obliqae  fractures  are  dentate. 

Separation  of  epiphyses  has  been  so  of1:en  confounded  with 

simple  fracture,  or   congenital  defectj?»  that   it   is   scarcely  a 

matter  of  surprise  that  there  should  still  be  wide  differences  of 

pjpinion  as  to  its  frequency  and  precise  nature.     It  has  been 

%DniI  after  death  at  both  ends  of  the  humenis,  femur,  tibia, 

aad  fibula,  the  lower  end  of  the  radius,  and  upper  end  of  the 


•  7>*V  tTAmaf.  Path,  gfn.,  1SJ9. 1.  1.  p.  Pfl. 

^  Ok  n'mi    Cailum,  io  Etaayt  atid  Oba,  Phys,  and  UL  of  Snc.  of  Ed.,  1771, 
«LEp.fiS7. 
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ulna.  It  lias  been  diagnosed  in  other  parts,  and  there  seems 
nu  n^ason  tti  doubt  that  any  epiphysis  may  sepuiuto  from  its 
b<me,  the  relative  futility  of  the  accident  at  different  parts  being 
affected  by  the  mode  of  growth  and  connection  of  the  epiphyscfl. 

This  is  necessarily  an  accident  of  early  life,  usually  before 
the  a{,'e  of  sixteen.  In  some  persons,  however,  in  whom  com- 
plete ossification  is  deferred,  it  may  occur  at  a  later  period. 
Some  surgeons,  notably  Mr.  Smith  of  Dublin,  believe  that 
eom^monly  the  fracture  follows  the  course  of  the  cartiln^ 
The  majority  of  French  surgeons,  however,  who  have  paid  much 
attention  to  the  siibject,  think  that  the  separation  is  ^nerally 
accompanied  by  some  splintering  of  the  adjoining  part  of  the 
shaft  of  the  bone,  and  in  this  opinion  they  are  strongly  sup- 
ported by  the  investigations  of  Mr.  Holmes.*  As  this  latter 
writer  observes,  the  point  is  of  practical  importance  only  as 
bearing  on  the  projfnosis,  the  liability  to  subsequent  defective 
growth  of  the  limb  being  in  ])roportion  to  the  amount  of  injury 
to  the  epipliysial  cartilage.  The  causes  and  symptoms  of  the 
accident  are  similar  to  those  of  ordinary  fracture.  It  may 
happen  during  intra-uterine  life  from  blows  received  by  the 
mother,  and  has  been  not  nnfi-equently  produced  during  birth 
by  violent  attempts  at  delivery. 

II.  Of  multiple  fractures  there  are  four  varieties :  1.  Two 
or  more  fractures  of  the  same  bonts  2.  Separate  fractures 
of  different  bones.  3.  Splintered  ;  and  4.  Comminuted  fractures. 
'  1.  Double  fractures  in  the  shafts  of  bones  are  rare,  beoauM 
they  can  only  be  produced,  either  by  the  simultaneous  action 
of  two  separate  forces,  or'  (which  is  virtually  the  same  thing)  by 
the  action  of  a  single  force  over  a  large  surface.  For  the  same 
reason,  they  are  generally  attended  with  great  damage  to  the 
soft  parts,  and  proportionate  danger.  But  in  the  articular 
extremities  of  certain  bones,  ae  the  humerus  and  femur,  theja 
are  not  unfrequent,  owing  to  the  peculiar  shape  of  their  con- 
dyles, Iwtween  which  any  transmitted  force  is  divided.  Such 
'fractures  of  course  extend  into  the  neighbouring  joint. 

4.  BVactures  of  two  or  more  bones  are  naturally  separable 
into  two  groups.  One  of  these  includes  the  numerous  eases  of 
fraicture  of  contiguous  or  parallel  bones,  as  the  ribs,  the  two 
bones  of  the  leg  or  forearm,  the  metacarpal  or  metatarsal  bones. 
The  other  group  comprises  fractures  of  two  or  more  bones  in 
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*  Holmes's  Dt'muta  of  Ckildrenj  2nd  edit.  p.  236, 


teporftte  purts  of  the  skeleton.  Tliese  are  comparatirely  rare, 
teing  not  more  tban  1*3  per  cent,  of  all  fractwrea.  Thelefj,  the 
thigh,  the  oxm,  and  the  cnininm  are  the  parts  most  &«quently 
involved.  In  about  one-fifth  of  tlie  cafies  there  are  three  Beparate 
fiactnrea.  More  than  three  are  rarely  found.  The  cause  of  these 
froctares  is  alnsost  invariably  a  fall  from  a  height.  As  might  be 
expected,  they  are  more  fatal  than  any  other  class.  Produced  by 
great  and  extensive  violence,  they  are  attended  with  excessive 
shock,  and  for  the  most  part  with  internal  injuries.  When  not 
80  complicated,  their  danger  is  in  proportion  to  the  number  of 
fractures. 

3  and  4.  Splintered  and  comminuted  fractures  differ  from 
one  another  principally  in  degree.  A  splinter  is  any  pointed 
frn^^ent,  not  involving  the  whole  tbicknesB  of  the  bone,  ex- 
eei»t  in  the  case  of  a  flat  bone.  In  comminuted  fractures  the 
bone  or  bones  are  either  separated  into  innumerable  fragments 
vhich  are  isolated  and  scattered  among  the  surrounding  tissues ; 
or  they  are  crushed,  and  as  it  were  compressed,  tbe  bony  tissue 
tppearing  to  occupy  less  space  than  originally,  aa  though  there 
were  actual  loss  of  substance.  This  latter  form  of  fracture 
is  seen  only  in  spongj*  bones,  as  the  vertebne,  os  calcis,  and 
articular  ends  of  long  hemes.  A  variety  of  it — impacted  fracture 
—of  common  occurrence  in  certain  localities,  as  the  neck  and 
lower  end  of  the  femur  and  lower  end  of  the  radius,  differs  from 
it  by  its  capability  of  repair  without  loss  of  tissue  or  deformity. 
in.  There  are  four  species  of  incomplete  fracture:  1.  Fis- 
sures. 2.  Proper  incomplete  fracture,  or  bending  of  bonea. 
8.  Separation  of  a  splinter.     4.  Perfumtions. 

1.  Fissures  are  most  commonly  met  with  in  the  cranium. 
In  other  flat  bones,  except  the  ribs,  tJiey  are  rare.  There  are 
Kcords,  however,  of  their  occurrence  in  the  lower  jaw,  and  in 
tiie  oe  innominatum.  In  the  short  bones  they  are  still  more 
Itre,  They  occur,  though  not  often,  in  the  shafts  of  long  bonea, 
eommencing  at  the  articular  extremity,  as  between  the  condyles 
of  the  femur  or  humerus,  and  being  prolonged  more  or  less  into 
the  shaft.  In  the  preparation  (St.  George's  Hospital  Museum, 
I.  208)  from  which  the  Figs.  8  and  9  ore  taken,  a  fissure  in  the 
tibia  of  a  child,  instead  of  extending  to  the  joint,  begins  juat 
below  the  epiphysis,  which  is  partially  separated.  The  fissure, 
u  may  be  seen,  passes  obliquely  down  tlie  shaft  of  the  bone, 
exteDfling  to  its  inner  surface  behind  (Fig.  9),  though  in  fix>nt  it 
is  nearlj  vertical.     As  is  usual  in  such  fractures,  there  is  a 
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distinct  separation  of  the  lips.  Some  aiirg-eons  hare  dnacribed 
longitudinal  fissures  in  tLe  tibia  and  femur  which  do  not  at 
any  point  reach  the  margin  of  the  bone.  Malgaigne  actually 
depicts  such  a  Bssure,  professedly  from  a  specimen  in  the 
Museum  of  the  Val  de  Grace.*  But  it  is  diflBcult  to  beUeve  in 
the  reality  of  such  fractures,  except  in  tlie  case  of  radiations 
from  the  woimds  inflicted  by  firearms  (starred  fractures). 


Fig.  S.f 


Fig.  e.j 
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2.  Incomplete  fractures,  properly  so  called,  occur  both  in  the 
flat  and  long  bouea.  Permanent  depressions  of  the  cranium 
produced  during  birth  are  usually,  and  according  to  some  _ 
authorities  always,  accompanied  by  alight  fracture.  So,  too,  in  f 
the  bones  of  the  adult  cranium  fracture  may  be  con6ned  to 
either  table,  or  to  the  diploe.  Partial  fracture  of  the  ribs 
occurs  at  all  ages ;  and  Adams  drew  attention  to  its  frequency 
in  the  neck,  of  the  feraur.§      The  vertebrce  bend  up  to  a  later 


*   Traits  des  Frociweit  rl  {Ie«  Luxations,  1&47,  pUt<«. 

t  FiMiirw!  fniotiirp  of  thfi  tiliis,  front  view.    St.  CJeorge's  TIoBpital 

t  Bach  Tiew  of  the  wnie  pTpparation. 

i  Dublin  Jour,  of  Meit.  md  Chem.  Science,  toL  vi.  1835,  pp.  220  et 
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^riod  of  life  than  otber  bones,  because  they  contain  more 

«nimul  mutter.* 

Bending,  or  incomplete  fracture,  or,  aa  known  hy  its  best 

name  'green-atick '  fracture,  of  the  shafts  of  long  bones  is  by 

BO  means  rare  in  childhood,  especially  between  the  ages  of  five 
•ad  fifteen.  It  baa  been  observed  in  all  the  lonj^  bones,  but 
most  frequently  in  the  forearm.  Next  in  order  of  frequency  come 
the  cliivide,  the  femur,  and  tibia.  In  the  bones  of  the  forearm 
»ngly,  in  the  humerus  and  fibula,  it  ia  rare.  It  may  be  doubted 
whether  simple  bending  without  fiucture  ever  occurs  in  the 
hamaa  subject ;  it  has  ouly  been  seen  as  the  result  of  experiment 
in  the  soft  bones  of  very  young  animals.  The  usual  form  of  in- 
jury iiwcU  shown  in  the  accompanying  illustration,  copied  from 
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Hohnea's  Diteases  f>/  Cliildren  (Fig.  36,  p.  234).  The  fibres  on 
the  oonveiity  of  the  curve  have  given  ivny,  those  on  the  concave 
ode  being  unbroken.  There  is  no  displacement  of  the  frag- 
oi4>Dt«,  which,  indeed,  rarely  occiu*8,  and  the  periosteum  usually 
remains  uutorn.  With  few  exceptions,  a  bent  bone  recovers  its 
aKape  after  a  few  weeks,  or  perhaps  mouths,  by  its  o\vn  elas- 
ticity, aided  by  compression.  The  possibility  of  partial  fracture 
m  Uie  oAult  has  been  called  in  question  by  many.  Juriue, 
however,  distinctly  affirms  that  lie  has  seen  such  cases ;  and 
that  it  may  be  readily  produced  on  iidult  bones  in  the  dead 
rabject  is  proved  by  the  experiments  of  Mediug,:f  Campaignac, 
and  Malgaigne. 


*  Lttttirrmm  Led.  on  the  PJtyt,  Cmd,,  Diteasn,  and  Fractures  of  Semes,  by 
JnKn  Bishop,  \St>5.  This  author  lusij^ns  teetKing.ftod  the  quantity  of  phoaphftte 
«f  Vimc  which  that  pn^oeai  reijuirea,  u  one  principal  cAiLtt>  oC  the  iioflness  of  the 
Vne*  up  to  the  oitp  of  four. 

^  Gnvn-dtink  Fructurc  of  the  Clavicle.     St.  Georpre's  Xlospit&l  Museum. 

\  De  Stymeratione  Ostium  per  exyvnmenUi  iUutt.,  Diw.  huituf.    Lips.  1823. 
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3,  Tlie  separation  of  a  splinter,  leaving  the  remainder  of  the 
bone  intact,  is  a  rare  accident.  It  can  only  be  effected  by  a 
wounding  instrument,  as  a  sabre  or  ball ;  hence  it  ia  necessarily 
compound.  The  cranium  and  prominent  points  of  bone  are  most 
exposed  to  this  pectdiar  form  of  injury.  Rarely,  indeed,  are  the 
shafts  of  long  bones  so  fractured. 

4.  Perforations,  also,  are  necessarily  connected  with  au 
external  wound.  All  bones  are  liable  to  this  form  of  fracture, 
wliich  is  attended  by  this  peculiarity,  tliat  the  body  which 
inflicts  the  injur)*  may  remain  in  the  bone,  the  perforation 
being  complete  or  incomplete. 

rV.  The  complications  of  fractures  comprise  all  concomitant 
injnries  to  organs  other  than  the  bones  themselves,  and  all 
general  affections.  Only  one  distinct  variety  is  included  under 
this  head:  viz.  fractures  which  estend  into  a  joint.  These,  unless 
produced  by  a  ball  or  penetrating  instrument,  are  usually  simple. 


Dtagnostie  gymptoms, — The  symptoms  of  fracture  are  rational 
and  sensual.  The  rational  symptoms  are  the  evidences  of 
injary  to  internal  viscera,  resulting:  from  the  fracture  of  the 
bones  which  enclose  any  of  the  large  cavities.  As  evidences  of 
fracture  they  are  rarely  of  much  value,  except  in  those  cases 
where  their  gravity  indicates  that  the  fract^lre  it«elf  is  of  secon- 
dary importance  to  the  internal  complication.  The  sensual 
symptoms  are  of  two  kinds:  certain,  pathognomonic,  or  unequi- 
vocal ;  and  uncertain,  or  equivocal.  The  unequivocal  signs 
are  four :  the  sharp  crack  heard  by  the  patient  at  the  moment 
of  fracture,  unnatural  mobility  of  the  fragments,  deformity,  and 
crepitation.  The  equivocal  symptoms  are  three :  pain,  swelling, 
and  loss  of  power. 

In  the  great  majority  of  cases  the  attention  of  the  patient  is 
distracted  by  so  many  circumstances  at  the  moment  of  fracture, 
by  the  sudden  pain,  by  alarm,  and  by  surrounding  noise,  that 
he  is  not  conscious  of  the  slight  crack  produced  by  the  snapping 
of  the  bone.  It  is  generally,  however,  heard  unmista.kably  in 
cases  of  fracture,  at  least  of  long  bones,  by  muscnlar  contraction ; 
or  when  the  accident  happens  in  a  quiet  place,  as  in  bed,  or 
during  the  efforts  to  reduce  a  dislocation.  It  is,  when  heard, 
a  valuable  sign ;  the  only  thing  with  which  it  woidd  be  possible 
to  confound  it  being  the  sudden  snap  of  a  tendon,  or  perhaps 
that  of  the  displacement  or  rupture  of  a  ligament  during 
dislocation.  , 
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Mobility  of  the  fragments  is,  of  course,  a  necessary  condition 

both  of  deformity  and  crepitation.     But  it  is  frequently  dia^nos- 

i^c  without  the  latter  accompaniment,  as  in  fracture  of  deep- 

Bpfcted  bones,  or  when  there  is  separation  of  the  fragments. 

The  moat  readily  detected  and  most  conclusive  test  of  fracture 

of  the  6bula  is,  mobility  of  tlie  lower  fragment  without  the 

upper.    It  frequently  occurs,  however,  that  this  symptom  is 

cither  absent,  'or  not  sufficiently  decided  for  the  puri»ose  of 

dixgnoais.     In  many  fractures  of  short  and   flat  bones,  as  of 

the   Bjune   or  pelvis,   and    in    comminuted    fractures,    it    can 

acarcely  be  said  to  exist.     The  same  is  the  case  with  some 

fitctnres  of  a  single  bone,  supported  by  a  neighbour,  where  one 

set*  as  a  splint  to  the  other ;  and   in  dentated  and   impacted 

frwtorea.    And  iu  all  fractures  in  the  neighbourhood  of  joiiita 

its  interpretation  is  interfered  with  by  two  causes — the  dilfieulty 

of  holding  the  smaller  fragment,  and  the  natural  mobility  of 

the  joint.     I^astly,  it  is  a  test  not  to  be  relied  on  as  applicable 

h.1  the  rib«,  on  account  of  their  elasticity. 

Of  all  the  symptoms  of  fracture,  deformity  is  the  most  valu- 
ftble^  because  it  is  the  one  which  gives  the  greatest  amount  of 
iabrmation.  It  is  not,  of  course,  present  in  every  case,  being 
flftoD  prevented  by  the  shape  or  connections  of  the  bone  broken ; 
u  in  fracture  of  the  broad  upper  end  of  the  tibia,  or  ulna ;  of  one 
of  two  parallel  bfmes ;  of  the  sternum  ;  of  the  face,  or  cranium. 
There  are  five  varieties  of  displacement,  having  reference, 
1.  To  the  diameter  of  the  bone,  trangvcrae  or  lateral ;  2,  To 
ilB  length,  shortening  or  riding ;  3.  To  it«  axis,  awjnlar  dis- 
yJaoraient ;  4.  To  its  circumference,  rotation ;  and  5.  To  the 
eoutigaity  of  the  fragments,  direct  separation. 

Transverse  displacement  may  take  place  in  any  direction, 

UwDgh  fractures  of  the  same  bone  preserve,  for  the  most  part,  a 

certain  degree  of  unifomiity  in  this  respect.      Its  amount  is 

^K//Oj  variable.     In  obUque  fractures  it  is  more  or  less  Inevi- 

BHHI     When    complete,    it    is    necessarily    accompanied    by 

[    ihortening,  unless  this  be  prevented  by  the  support  of  a  neigh- 

Kiuring  btme.     In   fractures  of  sufterfieial   buues  it  is  readily 

boUi  seen  and  felt ;  and  in  very  oblique  fractures,  especially  of 

the  tibia,  the  projecting  fragment  threatens  to,  and  in  some 

imtuices   actually  does,    pierce    the    integuments.      In    more 

deeply  seated  fractures  it  may  be  ascertained,  though  not  so 

readily,  by  tracing  the  bone  with  the  fingers,  and  by  noting 

e  increase  in  the  diameter  of  the  limb  at  the  scat  of  fracture. 


Longitudinal  displucement  is  present  to  a  greater  or  less  extent 
in  all  ubiiquo  frftctures.  In  all  cases  it  is  the  inferior  fra^nneati 
■which  is  displaced.  Although,  as  a  rule,  it  implies  the  additiua 
of  transverse  displacement,  this  is  not  the  case  in  itnpa<:ted 
fractures.  In  them  the  lower  fragment  is  generally  drivea 
into  tlie  upper ;  but  the  reverae  occasionally  happens  in  the. 
neck  of  the  feuinr.  In  most,  if  not  in  all  of  these  cases,  therei 
is  more  or  less  ang^ular  displacement,  a  species  of  deformity 
rarely  absent  from  the  fxuctures  of  long  bones,  being  readily 
produced  by  the  mere  weight  of  the  limb,  and  which,  when 
distinctly  marked,  is  in  itself  sufficient  evidence  of  the  nature  of 
the  injury.  Kotatory  displacement  is  also  eft'ected  by  the  move- 
ment of  the  lower  fragment.  It  is  especially  characteristic 
of  fractures  of  the  femur,  though  not  cun fined  to  them;  and 
is  recognised  by  comparing  the  positions  of  the  processes  of 
the  broken  bone  with  their  natural  i-elatious.  Displacement 
by  separation  takes  place  in  nearly  aU  (transverse)  frtictures  of 
the  patella,  olecranon,  and  os  calois,  in  all  of  which  it  is  pro- 
duced by  muscular  contraction.  It  is  rarely  seen  elsewhere :  but 
in  some  fractures  of  the  lower  end  of  the  fibula,  the  lower  frag- 
ment may  be  drawn  away  from  the  upper  by  rotation  of  the 
foot ;  and  in  severe  fractures  of  the  skull  there  may  be  an 
interval  between  the  fragments,  or  between  two  bones  separated 
at  a  suture. 

The  causes  of  these  various  kinds  of  displacement  are  four : 
the  continued  action  of  the  violence  which  caused  the  ft^icture; 
the  weight  of  the  limb,  or  of  the  body  ;  the  subsequent  action 
of  other  external  forces ;  and,  lastly  and  principally,  the  in- 
fluence of  the  muscles.  The  original  violence  may  produce  any 
of  its  varieties,  with  few  exceptions.  It  is  the  sole  cause  of 
impaction,  and  the  chief  agent  of  angular  displacement.  Most 
indirect  fractures  of  the  lower  extremity,  and  those  of  the  upper 
which  are  caused  by  falls  on  the  hand,  suffer  from  the  weight 
of  the  body.  This,  indeed,  it  is  which  renders  many  indirect 
fractures  compound.  Angular  and  rotatory  displacement  are 
to  a  great  extent  caused  by  the  weight  of  the  liuib.  It  is  not 
often  that  any  subsequent  violence  is  brought  to  bear  on  the 
position  of  the  fragments,  except  through  the  imprudence  of 
those  who  carry  tht-  patient,  or  of  himself  during  deliriuui. 
The  most  powerful  and  most  unfailing  cause  of  displacement  is 
muscular  action.  This  is  twofold :  healthy,  tonic  contraction, 
and  spasmodic.     The  influence  of  the  former  is  usually  height- 
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Med  by  semi-voluntary  movementa  of  the  patient,  ppovoked 
bjf  the  efforts  at  reduction.  Although  muscular  contraction 
hu  a  larjjt?  share  in  the  production  of  aJl  the  forma  of  diapla^e- 
ineni,  it  is  the  special  agent  of  shortening.  The  muscles  con- 
nected with  tbe  lower  fmgment  are  answerable  for  this  result, 
w  ihot  in  the  great  majority  of  cases  it  is  tliis  fragment  which 
soSere  displacement,  and  ia  to  be  brought  into  contact  with  the 
ujijuT ;  the  apparent  rising  of  tbe  latter  being  due  solely  to  the 
diaplaoemcut  of  the  former.  But  in  fractures  near  to  the  upper 
cud  of  li  bone,  transverse  diaplacement  may  be  effected  by  the 
muscles  attached  to  the  upper  fra^mout,  aa  hapi)en8  in  fracture 
oi"  the  femur  immediately  below  the  trochantertj,  and  of  the 
neck  of  the  hnraerus.  In  diildron  the  fragments  usually 
Bodeigo  less  displacement  tban  in  adults ;  partly  because,  on 
ftccount  of  the  elasticity  of  their  bones,  their  fractm-es  are  more 
itngtdar ;  but  principally  because  the  periosteum  is  often  not 

Ceompletely  torn  across,  and  the  patients  are  much  less  exposed 
Id  the  after-causes  of  displacement. 
In  examining  for  displacement,  the  only  aourcea  of  fallacy 
■re  tbe  remains  of  some  former  injury,  which  must  be  learnt 
D;r  inquiry,  and  the  presence  of  splinters,  or  of  effused  blood  j 
which  last  may  mask,  or  simulate,  a  bony  rid;>e.  The  scn- 
makm  imparted  by  coagulated  blood  has  more  than  once  led  to 
enor  in  the  examination  of  the  cranium  for  fracture ;  and  a 
nniilar  condition  is  occasionally  met  with  over  other  superficial 

boUBS. 

rpt'pitation  may  be  recognised  in  most  cases  of  fracture,  and 
it  a  symptom  which  cannot  mislead.  In  splintered  and  com- 
jniuuted  fractures,  and  when  the  fragments  are  loose,  the  least 
Bution  or  pressure  suffices  to  detei-mine  it.  Geuentlly,  however, 
tomt  can?  and  art  ia  requisite  for  the  purpttse  ;  the  lower  frag- 
aent  being  moved  while  the  up^ier  is  iixed  by  a  Hrm  grasp,  or 
both  fragments  being  simultaneously  moved  in  opposite  direc- 
tions, in  doubti'ul  cases,  or  where  tlie  limb  is  large,  the  ex- 
amination is  facilitated  by  confiding  the  upper  fi-agmeut  to  on 
aiBistant,  and  exploring  the  supposed  seat  of  fracture  with  the 
fingers  during  the  above  movements.  In  certain  fractures  in 
tbe  neighbourhood  of  jointa,  as  the  hip  or  shoulder,  rotation  of 
tbe  limb,  or  flexion  and  extension,  answers  the  jmrpose  better 
than  Ifttenii  movements.  If  there  is  any  interlocking  of  the 
fragnontB,  they  must  be  separated  by  extension  before  they  can 
move  npou  each  other.    In  partial  fractures  no  crepitation  can 
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be  produced  till  the  bone  is  straightened,  and  tlie  broken 
Burfaces  brought  into  contact  with  ea^-h  other,  and  not  always 
then.  In  many  fractures  of  the  ribs,  the  necessary  movements 
can  only  bo  effected  by  making  the  patient  cougfh.  To  facilitate 
the  discovery  of  crepitation  in  obscure  eases,  M.  Liafraiic  *  ad- 
vocates the  use  of  the  stethoscope,  which  may  be  occasionally 
resorted  to  with  arlvautage  in  the  ejcaxnination  of  iractures  of 
the  ribs,  pelvis,  or  shoulder,  or  when  there  is  excessive  swelling. 
But  in  most  cases  it  is  unnecessary  and  cumbersome. 

In  many  instances  this  symptom  is  altogether  wanting :  in 
all  impacted,  and  many  dentated  fractures;  when  the  frag- 
ments are  8epa^at^?d,  as  in  fracture  of  the  patella ;  when  they 
ride  (in  which  case  it  can  only  be  obtained  after  elongation) ; 
also  in  some  fractures  of  a  single  bone  in  limbs  provided  with 
two,  when  its  neighbour  prevents  the  necessary  movements ;  or 
when  a  clot  of  blood  or  bit  of  muscle  iatervenea  between  the 
fragments. 

A  sound  more  or  loss  resembling  crepitation  may  be  caused 
by  emphysema  ;  by  the  rubbing  of  tendons  in  their  sheaths,  or 
of  the  inflamed  and  roughened  surfaces  of  a  joint,  aided,  ac- 
cording to  Sir  A.  Cooi>er,  by  the  altered  state  of  the  synovia. 
This  soimd,  as  compared  with  crepitation,  is  slight,  dull,  and 
creaking,  and  may  be  produced  by  simple  pressure  of  the  joint  j 
and  the  rubbing  of  tendons  is  analogous  to  it,  and  jerking.  In 
the  discrimination  of  these  sounds  the  stethoscope  has  its  chief 
use. 

The  remaining  symptoms,  pain,  swelling,  and  loss  of  power, 
being  common  to  other  forms  of  injury,  aro  of  little  or  no  value 
for  the  purpose  of  diagnosis,  except  as  indicating  the  precise 
seat  of  fracture,  or,  in  some  instances,  the  nature  of  its  cause, 
whether  direct  or  indirect.  However,  if  no  large  vessel  is  torn, 
the  amount  of  ecchymosis  is  a  good  general  guide  to  the  extent 
of  the  mischief,  both  to  the  bone  and  soft  parts.  In  doubtful 
fractures,  too,  pain  may  acc^uire  importance  by  its  persistence, 
or  even  increase,  long  after  the  subsidence  of  ecchymosis  and 
inflammatory  swelling,  especially  if  accompanied  by  acute  though 
cii'cumscribed  tenderness. 

There  are  two  forma  of  injury  which  may  be  mistaken  for 
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frwtnre — a  soTerc  bruiso,  and  dislocation.  In  some  instances 
trf  tbt?  former  it  is  not  possiblo  to  obtain  conclusive  evidence  of 
liie  natare  of  tlie  ca«e  till  after  the  subsidence  of  tlio  swelling-. 
There  is  soldom  much  difficulty,  Iiowever,  in  distinjjfuishing 
(Iklocatioa  fimm  a  fracture  near  tUe  joint.  In  the  former  the 
uteial  movements  of  the  joint  are  impeded,  and  tlie  bones  arc 
note  or  less  fixed  in  their  new  position  ;  they  offer  considerable 
mistauoe  to  reduction,  but,  when  reduced,  remain  so.  In 
fracture,  besides  the  crepitus,  when  it  exists,  thei*e  is  preter- 
Euturul  mobility,  and  the  leno^h  and  shape  of  the  limb  may  bo 
rfailily  restore*!  by  extension,  but  only  so  long  as  this  extensiou 
Until.  In  the  fractures  near  superficial  joints,  as  the  elbow  or 
wriflt,  a  carefiU  examination  of  the  relations  of  the  most  promi> 
iHMit  processes  precludes  the  possibility  of  error. 

R-sitles  the  above  geueml  symptoms,  variously  combined  in 
iliffert^nt  cases,  there  are  others  i>eculiar  to  cei*tuin  foniis  of 
fracture,  Of  course  in  compound  fructurtw  there  is  little  room 
for  un<vrt*iinty,  because  tim  nature  and  extent  of  the  injury  is 
exposed  t«j  the  view  and  touch.  When  a  compound  fructure 
utenda  into  a  joint,  there  is  commonly  an  escape  of  synovial 
Care  must  be  taken  not  to  mistake  for  this  the  yellow 
I  of  fat  which  ooze  from  the  subcutaneous  tissue,  especially 
iti  the  neighbourhood  of  the  knee :  it  is  recog'nised  by  the 
oulour,  syuoria  bein^  white.  At  a  later  period  these  fractures 
tiv  Bccompanied  by  the  symptoms  of  inflammation  of  the  joint 
itseU: 

Two  only  of  the  varieties  of  fracture,  from  certain  peou- 
liuities  in  their  history  and  symptoms,  require  especial  notice 
— iaoomplete  fractures  and  fissures.  In  eases  of  iucompleto 
fewrtore  in  children,  the  limb  is  distinctl}'  bent,  and  t)tt'ord  con- 
ndemldc  reaistiince  to  reduction.  There  is  little  or  no  absolute 
fclioHening ;  indeed  the  convex  side  is  lengthened.  When  the 
hano  is  straight^^ned,  or  nearly  so,  slight  crcpitns  may  some- 
tiaet,  but  not  always,  be  distinguished  during  rotation.  In 
two  or  three  days,  but  not  before,  a  slight  swelling  may  appear 
•ttfae  part,  and  about  that  time  the  1x)ne  sometimes  gives  way 
•llogeth«r  from  subsequent  yielding  of  the  periosteum,  especially 
if  fplinta  hare  not  been  applied  from  the  beginning.  The  child 
■Iwiji  erinces  pain,  and  unwillingness  to  use  the  limb.  The 
lartory  of  violence,  generally  a  fall,  and  the  age  of  the  patient, 
uatt  the  diagnosis.  Occusinnally,  but  not  often,  a  slight 
^Aiiff«ne  fisBure  can  bo  fult  through  the  skin. 
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It  is  very  rarely  that  a  simple  fissnro  of  a  bono  can  l»c  recog 
Tiised  at  first.     If  it  ext-ends  into  a  joint,  there  may  bo  sU<;hi 
lateral  movementa  of  the  fragments  on  one  another ;  and 
Biibsoqaeut  iufiammation  of  the  joint,  especially  if  severe 
obstinate,  will  juatify  suspicion. 

Treatment, — Immediately  after  the  accident  there  are  cortaio. 
minor  much-neglected  precautioiLs  to  be  tciken,  the  observance 
of  which  materially  aSects  the  comfort  and  well-being  of  the- 
patient.     Many  friicturea  of  the  lower  extremities  are  Hcriouslj 
aggravated  by  his  own  impatient  movements,  or  by  the  ignorano 
and  thoughtleasnesB  of  attendants.   Frequently  is  si  simple  coa 
verted  into  a  compound  fracture,  tlie  soft  parts  are  bruised  oiu 
lacerated,  and  the  foundation  laid  for  violent  inHamniatiou  and 
spasms.     By  small  care  such  accidents  may  readily  bo  avoided^ 
The  patient  should  be  placed  on  a  horizontal  Huppoi*t,  whether  4 
door  or  shutter,  or  a  proper  litter,  and  the  foot  of  the  injured 
limb  should  be  tied  to  the  other  to  prevent  its  eversion  by  ita 
own  weight.  Conveyance  in  a  carriage  of  any  kind  is  to  be  con- 
demned.    Wlierever  the   nature  of  an  employment  enf^euden 
many  accidents  of  this  kind,  special  apparatus  should  be  provided 
In  military  practice,  litters  are  indispensable;  and  M.  Vallat 
contrived  an  inf^enious  kind  of  box  to  be  used  in  mines,  where, 
from  the  min*owno88  of  the  shaft,  it  is  impossible  to  preserve  the ^ 
horizontal  position.   Wathen,  too,  invented  an  instrument  to  fix 
and  extend  the  fraginenta  during  conveyance;*  but  the  utility 
of  such  instruments  is,  of  course,  limited. 

No  examination  of  the  fractiire  should  ever  be  made  till  the 
patient  occupies  that  position  in  which  he  is  intended  to  remaia 
during  the  treatment.  All  voluntary  movements  on  his  parfc 
must  be  discourugetl  during  t!io  untlrt'Ksing'  and  aubsoquont  exa- 
mination. In  a  very  lew  cases,  especially  in  children,  and  when 
there  is  excessive  pain  and  ecehyraosis,  it  will  be  found  advisable, 
or  even  necessary,  to  place  tlto  patient  ujuler  the  influence  ol 
chloroform  before  a  proper  examination  can  be  made,  or  rodao- 
tion  effected. 

The  treatment  presents  three  indications :  reduction  of  tlio 
fragments  to  their  normal  position ;  their  maintenance  in  this 
position  till  consoIid:^tiotl  is  eflpL-eted;  and  the  coimt<.'niotiou  of 
unfavourable  constitutional  symptotus  and  complications. 


*  The  ComfcMtor,  &c.,  b>-  J.  Watlit»n,  2nd  adit,,  I,und.,  17G7, 
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It*  there  is  no  digplacemetit,  or  if,  by  reason  of  ecchjinosis,  or 
of  the  depth  of  tbo  fracture,  it  cannot  bo  ascertjiined ;  or  if, 
tJlhvmffh  distinctly  recognisiKl,  it  cannot  be  removed,  as  iu  frac- 
tan;  of  tlie  spine,  any  attempt  at  interference  would  of  courso 
be  abenrd.  Tlie  means  of  reduction  necessarily  vary  with  the 
nature  of  the  displacement.  For  aniT;ular  or  rot{iti:>ry  displitce- 
BWDt,  or  simple  separation,  they  an?  sufficiently  obvious.  But 
tlie  rectification  of  shorteninj^  by  uxton-sion  presents  great^er 
difficulties.  Tt  may  be  made  either  by  tho  hand  or  by  tlic  assist- 
Ance  of  apparatus.  French  writers  speak  of  the  common  use  of 
koB  ud  pulleys  for  this  purpose ;  but  there  are  serions  objections 
to  their  employment.  The  force  used  in  effectinj^  reduction 
ahoold  not  greatly,  if  at  all,  exceed  that  which  can  be  perma- 
iK'ntly  maintained:  and  if  the  present  obstacles  to  tliat  oi>eration 
iHuse  to  yield  to  milder  methods,  it  is  better  to  defer  it  than  to 
ran  the  risk  of  aggravating-  the  existing  injury  by  vioUiiice. 

Daring'  erte^nsion  the  upper  fragment  must  bo  fixed  {cirnnlor- 

a-leiuiioH)  either  by  the  operattir  himself  or  by  the  hands  of 

timiftinln,  care  being  taken  to  exeit;  equal  force  iu  each  direction. 

Afdw  application  of  extension,  whether  during  rednction  or 

permanently,  Boyer  lays  down  five  rules,  of  which  at  least  four 

are  essential  to  success:   1.    To  avoid  compressing  the  muscles 

which  pass  over  the  fracture,  such  compression  being  calculated 

to  irritate  them,  and  excite  them  to  increased  resistance.     This 

rale  is  not  always  regarded,  and  is  the  le»^  important ;  it  was, 

iKmreTcr,  one  of  the  objections  to  some  old  forms  of  thigh-splints, 

that  ihtrf  confined  the  entire  muscles  of  the  limb.     2.  To  dis- 

l^iprate  over  as  large  a  surface  as  possible  the  extending  and 

PBantei^xtending  forces.     The  part*  to  which  these  forces  are 

to  be  applied  vary  in  different  cases.     The  old  practice,  under 

Petit 's  authority,  was  to  grasp  the  fragments  themselves.  Boyer, 

X>e!aault>  and  others,  however,  thought  that  not  only  would  the 

mascular  resistance  be  diminished,  but  greater  power  of  exten- 

noo  would  be  obtained  by  applying  the  forces  to  the  contiguous 

parts   of  the   Hmb,     But,    in   truth,  neither   doctrine    can   bo 

excloravely  adhered  to.     In  most  cases  convenience  is  the  bust 

guide.  The  grasp  must  bt!  laid  upon  that  part  of  the  limb  which 

offers  the  most  secure  and  most  effitctive  hold,  such  iis    the 

cotwlyW  of  the  humerus  in  fi*ncture  of  that  bone,  and  the  foot 

in  fracture  of  the  femur.     FiXCept  on  this  prink'iple,  no  increase 

of  i>t»wiT  i«,  or  ciui  be,  gained  by  applying  it  at  a  distance  from 

tht*  fmctured  bone.     3.  To  make  the  extension  In  the  direction 
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of  the  natural  axU  of  tlie  bone.  4>.  To  practise  it  slowly  and 
gnidually,  avoidinjj  all  jerks  and  sudden  violence,  whieli  not  onli 
increase  the  sptLsmndic  resistance  of  the  inuflcles,  but  mai 
even  lacerate  both  them  and  other  soft  tiHsuea.  5,  To  pr 
tect  from  undue  pressure  all  jmrta  on  which  the  forces  act,  and 
to  equalise  the  compression  of  the  various  parts  of  the  apparatu 
emploj'ed. 

As  suon  as  sufficient  extension  lia.s  been  made,  the  ends  of  the] 
bone  are  to  be  placed  aa  nearly  as  possible  in  their  natur 
relations  {coaptaium  or  Kdlin^j),  This  is  effected  by  bringing 
the  lower  fitigment  to  the  axis  of  the  upper,  which  rema 
fixed.  In  the  fractures  of  subcutaneous  bones  it  is  gcuerallj 
ea*y  to  see  when  the  extension  is  sufficient,  and  coaptation 
perfect  Not  so,  however,  when  the  fracture  is  concealed  byj 
extravasation  or  a  thick  mass  of  muscle.  Sometimes^  indee 
the  sudden  re8t<iratiou  of  the  outwanl  fi>rm  of  the  limb  is; 
sufficient  g-uarantee  of  the  mutual  adaptation  of  the  fragmcntfl.] 
Failing  this  ^lide,  recourse  must  be  had  to  uieasurement,  thel 
opposite  limb  being  taken  as  the  standard  of  oumparisoiu] 
Should  there  be  any  deformity  of  the  opposite  side,  resulting] 
from  a  previous  mishap,  advantage  may  be  taken  of  the  preseafa 
accident  to  equalise  the  two  extremities. 

But  when  extension  is  complete,  it  does  not  always  follow:] 
that  coaptation  is  easy.     The  sources  of  difficulty  are  three; 
irregularity  of  the  fractiu-e  ;  the  presence  of  splinters ;  and  the 
interposition  of  soft  parts.   In  the  case  of  a  dentate  or  impacted 
fracture,  it  ia  necessary  to  extt^nd  the  Umb  beyond  it«  nuturul 
length,  and  then,  by  variously -directed  manojuvres,  to  coax  the 
fragments  into  each  other.      Partial  rotation  will  sometime 
eftcct  the  object.     But  if  the  displacement  resist  all  rea-sonablfl 
ettbrts,  it  is  better  to  suffer  the  deformity  to  remain  (unless  it 
is  cxc«8sive,  or  is  likely  to  interfere  with  the  peribrmauee  of  1 
functions  of  the  limb),  than  to  run  the  risk  of  producing  serioun' 
mischief  by  violence.     The  same  may  be  said  of  those  cases  ia 
which   reduction   is   prevented   by  the  peculiar  positiozi  of  afl 
splinter,  in  which  much  manipulation  woidd  be  highly  dajiger- 
ous.     Even  if  the  spliiik-r  is   superficial,  unless  it  is  so  pro- 
minent as  to  render  its  ulceration  through  the  skin  a  matter  of 
certainty,  it  should  be  left  alone.     Only  in  the  latter  case  is  it 
justifiable  to  extract  it.    When  any  soft  parts  intervene  betwcenl 
the  fragments,  they  are  generally  released  by  the  means  indi- 
cated  above.     If  they  are  not,  M.   Laugier  hiis  proj>osi.Hl  to  I 
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divide  them  by  subcutaneous  incision.'*^  In  the  one  case  of 
fractured  femur,  however,  in  which  he  tried  it,  he  not  onljr 
Guled  to  effect  reduction,  but  he  created  an  absceas,  which 
occasioned  the  death  of  the  patient.  It  ia  far  better  to  trust  to 
the  probability  of  the  absorption  of  the  intervening  tissue  by  the 
(irtssnre  of  the  frapnents. 

As  a  general  rule,  reduction  is  to  be  effected  immediately 
after  the  accident.  Some  surgeons,  it  is  true,  recommend  tJiat 
it  be  delayed  for  three  or  four,  or  even  teu  or  twelve  tl!iys,t  till 
all  fetirof  intiammation  be  piist.  No  reparative  process  beinj:^ 
yet  commenced,  the  position  during  that  period  does  not  affect 
the  final  result;  and  the  difficulties  of  reduction  are,  according 
to  them,  scarcely,  if  at  all,  increased  by  the  delay.  Nevertheless, 
immediate  reduction  lias  great  advantages.  It  restores  the 
patient  to  comparative  comfort,  and  diminishes  the  chances  of 
qnsins  and  other  evils  resultijig  from  the  mal-position  of  the 
parta.  Moreover,  it  is  not  true  that  reduction  at  a  Inter  j»eriod 
ueqnaUy  easy.  Not  only  arc  the  fragmented  more  or  less  fixed 
by  rorrouuding  efl^ision,  but  the  muscles,  accustoined  to  a  new 
pofitton,  offer  greater  resistance  to  a  change.  There  are,  how- 
erer,  two  classes  of  cases  iu  which  immeiliate  reduction  is  either 
impracticable  or  inadWsable.  If  there  has  been  fri^m  the  first 
excessive  ecchymosis,  or  if  when  the  patient  is  Hrst  seen  much 
iuflamnuLtion  has  already  supervened,  the  attempt  may  be  not 
tmbearable,  but  highly  injurious,  causing  Laceration  of  the 
parte,  spasms,  convulsions,  or  even  tetanus.  The  intiam- 
tiou  must  be  combated  by  the  ordinary  means,  and  reduction 
till  it  is  fully  subdued.  Still  more  serious  is  the  ob- 
pD'Sented,  ui  the  other  class  of  cases,  by  excessive  spasm. 
Spaam  ia  a  very  constant  accompaniment  of  fracture,  especially 
if  in  the  neighbourhood  of  a  joint;  so  constant,  indeed,  us  to  bo 
Mmfidcred.  in  doubtftd  cases,  almost  diagnostic.  Its  degrees 
are  variable,  from  slight  nocturnal  twitchings,  ceasing  after 
the  second  or  third  day,  to  uncontrollable  oft-recurring  contrac- 
tiona,  aoeoui])Uiiie(l,  it  may  be,  by  general  convnlsions.  The 
•ererer  form  of  continued  spasm  is  far  less  frequent  than  the 
intertnittent.  The  causes  of  spasm  are  three  ;  the  irritation  of 
the  fragments,  injury  to  nerves,  and  the  altered  position  of  the 


•  KuH.  Chirvrg.,  part  ii.  p.  S.W. 

T  Sir  .'<.  namniK-k  recouimcndfl  a  fractured  femur  to  bu  k-ft  till  tliu  tttlh  or 
tmtfUKkr. 
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musclea  tliemselves,  wbellier  increasing  or  dimiuiaUing-  their 
habitual  tension.  If  they  are  much  bruised,  the  spasm  may  be' 
less  severe  at  first  than  at  a  later  period,  after  they  hare-] 
recovered  theii:  functions.  The  defeat  of  spasm  by  violence  is, 
hopeless.  Laceration  of  the  muscles,  or  even  of  the  vesse 
will  be  the  only  result..  Boyer  induced  fatal  lissmorrhage  b; 
yiolent  and  abortive  etforts  to  reduce  a  fracture  of  the  femurJ 
In  other  cases  such  efforts  have  led  to  con^iilsions  or  tetanus. 
Still  more  hopeless  will  be  the  attempt  if  intianimatioa 
superadded.  The  two  main  remedies  to  be  relied  on  are  posifcioi 
and  energetic  autiphlogiatic  treatment.  For  pure  and  simpli 
spasm  full  doses  of  opium  are  of  great  service ;  but  if  it 
combined  with  inflammation,  they  only  tend  to  mask  witho 
abating  the  evil.  The  same  may  be  said  of  the  inhalation 
chloroform,  but  it  is  uecessarj'  to  give  it  repeatedly  in 
quantities,  so  as  to  sustiiin  its  narcotising  influence;  for, 
severe  cases,  the  spasms  will  rettu'n,  whenever  its  effects 
off,  for  many  days.  The  limb  should  be  placed  iu  the  positioi 
of  semiflexion,  relaxing  the  muscles  to  the  utmost.  But  wh 
all  these  means  fail,  recourse  may  be  had  to  subcutaneo 
division  of  the  opposing  muscles,  an  operation  which  hi 
hithertti  been  priiAitised  only  in  the  lower  extremity.  (See  I* 
JURIES  OP  THE  Lower  ExraEMiTT.) 

In  the  redxiction  of  incompleto  fractures  considerable  difficul 
may  be  experienced.     Immediate  complete  reduction  is,  indeed, 
out  of  the  question.    Usually,  however,  the  curve  yields  partiallyjj 
to  be  entirely  removed  only  after  many  days,  or  weelcs,  by  the 
pressure  of  splints.     But  if  from  irregularities  of  the  broken 
siirfacea  even  this  partial  yielding  cannot  be  obtained,  and  t 
mill-position  interferes  materially  with  the   functions   of 
limb  (such  as  pi-onation  and  supination  in  curvature  of  thefo 
arm),  the  fi*acturc  must  be  rendered  complete  in  order  that 
may  be  reduced. 

Ailer  reduction  is  effected,  the  whole  treatment  is  direc 
towards  obviating  the  influence  of  those  causes  which  te; 
to  reproduce  displacement.     Those    Ciiuses  are  three:   1.  Tlie 
weight  of  body,  the  limb,  and  its  coverings.     2.  The  actio; 
of  the  muscles.     8.  The  movements  of  the  patient.      Thi 
are   t«  be  obviiited  by  position   and   apparatus.      But  wha 
ever  be  the  position  adopted  or  the  apparatus  employed,  it 


Gttt.  ties  JISpititHj-,  1844,  p.  635.  f  Malfrniptip,  op.  dt.  pp.  198,  284. 
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essential  that  the  basis  of  support  for  both  the  body  and  limb  be 
fim,  unyielding,  and  equable.  Accordingly,  for  fractures  of  the 
lower  extremity,  soft  beds  are  inadmissible.  The  best  is  a  horse- 
bur  mattress,  resting  on  a  wooden  frame,  or  on  a  board  extend- 
ing from  the  hips  downwards.  It  is  also  essential,  whatever 
kind  of  apparatus  be  used,  that  every  part  of  the  limb  be  equally 
snpported,  otherwise  its  own  weight  will  reproduce  displacement. 
The  apparatus  must  be  adapted,  by  its  own  shape,  or  by  the  use 
of  pads,  to  the  inequalities  of  the  limb.  All  pressure  on  promi- 
nent points  must  be  avoided. 

Formerly  it  was  the  custom  to  apply  some  kind  of  cerate  im- 
mediately to  the  fractured  limb.  It  was  supposed  to  increase  the 
rapport  afforded  by  the  bandages  and  splints ;  to  repel  in- 
fiammation ;  and,  as  a  local  sedative,  to  diminish  pain.  The 
pnu^tice,  however,  has  been  long  discontinued.  Not  only  was 
it  alt<^ether  useless,  but  the  fat  checked  and  retained  the 
natoral  secretion  of  the  skin,  and  becoming  rancid,  was  a 
frequent  cause  of  pruritus  and  eruptions. 

The  apparatus  for  retention  is  very  various.  It  includes,  1. 
bandages ;  2.  splints ;  3.  junks ;  4.  numerous  forms  of  hyponar- 
thecic  apparatus;  5.  apparatus  for  maintaining  the  flexed 
position ;  6.  suspensory  apparatus ;  7.  special  means  of  main- 
taining permanent  extension ;  8.  immovable  apparatus.* 

In  fracture  of  the  extremities,  various  advantages  have  been 
UBigned  to  the  use  of  circular  bandages  beneath  the  splints,  i.e. 
immediately  to  the  limb.  They  have  been  supposed  to  contri- 
bute to  the  support  of  the  fragments ;  to  diminish  oedema,  and 
promote  absorption  of  effusions  ;  and  to  abate  the  irritability  of 
the  muscles  by  the  equable  compression  of  all  parts  of  the  limb. 
For  support,  however,  they  are  altogether  superfluous;  their 
influence  on  spasms  is  questionable  ;  their  pressure  is  often  un- 
bearable and  injurious,  and  they  remove  from  view  the  seat  of 
fracture.  They  are  of  service  only  if  the  splints  occasion  oedema 
(which,  however,  if  properly  appUed,  they  rarely  do).  If  they 
ire  used,  it  is  necessary  to  examine  the  limb  frequently,  lest 
buiden  mischief  supervene.  The  early  appUcation  of  circular 
compression  has,  on  several  occasions,  given  rise  to  fatal  gan- 
grene, which  has  not  been  manifested  by  pain  or  any  other 
Bpnptom  till   too   late.      The   many-tailed   bandage,    or   the 


*  For  the  description  and  uso  of  the  various  apparatus,  see  the  articles  on 
lie  ipecial  (nctures. 
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bjuidage  of  Scultetus,  may  sometimes  be  useful  in  inflamed  an> 
componnd  fractures  for  the  retention  of  dressings,  the  abso: 
tiou  of  discharge,  and  the  approximation    of  the  sides  of  the 
wound. 

Most  fractures  may  be  conveniently  treated  with  splints.  Paste- 
board splints,  which  admit  of  being  accurately  moulded  to  the 
limb,  may  be  used  for  nearly  all  fractures  in  children,  and  for 
those  of  the  phalanges  in  adults.  In  other  cases  the  supporfe' 
they  give  is  insufficient.  Metal  splints  arc  for  the  moat 
cumbersome.  The  length  of  splints  must  vary  according  to  the' 
purpose  wliich  they  are  intended  to  answer,  and  the  limb  t»| 
which  they  are  to  l>o  applied.  Their  proper  use  is  to  preserve 
8teiidine8ii  of  the  fpa*^ment8  without  e^impreasiug  the  actual  seat 
of  (nurture.  Pott  ncconlingly  hiya  down  a  rule  that  they  ore 
include  the  joints  above  and  below.  In  fractures  of  the  legthit 
is  to  be  universally  observed,  because  all  kinds  of  displacement 
are  thus  obviated.  But  the  rule  is  not  absolute.  In  fracture 
of  the  femur,  the  prominence  of  its  condyles,  aud  the  thickueai 
(»f  soft  parte,  would  annul  the  efficacy  of  splints  so  phwed.  Thft 
same  is  the  cose  with  the  humerus  ;  and  in  fractures  of  ths 
upper  extrttmity  generally,  flexion  of  tJie  joints  is  a  |Ktsitive  bar 
to  the  application  of  the  law.  But  splints  confined  to  the  length 
of  tlie  shaft  of  the  bono  have  less  power  over  angular  displace 
ment,  and  little  or  none  over  rotation.  Whenever  the  move-i 
mentfi  of  a  joint  would  derange  the  frogmejits,  that  joint  m^ 
be  confined  by  the  splints.  This  is  especially  the  case  wit! 
fnuriures  of  the  phalanges,  and  those  in  tiie  neighbourhood 
the  joints. 

A  good  occasional  substitute  for  splints  is  found  in  ju 
which,  enclosing  three  sides  of  the  limb,  on  all  of  which  they 
make  equable  compression,  sometimes  succeed  in  overcoming 
displacement,  even  obstinate  riding,  where  splints  fail. 

At  sundry  times  various  kinda  of  circular  splints  have 
inventt^d,  so  made  as  to  surround  not  only  the  fractured  liui 
but  the  adjoining  jwrt  of  the  trunk.     But  as  they  are  costV 
and  incimvienient,  and  answer  no  purpose  which  cannot  with 
some  pains  be  attained  by  more  simple  means,  they  have  rapidljr. 
fallen  into  disuse.* 

By  hyponarthecic  apparatus  is  meant  that  which  merely  sa 

•  For  an  ftccoiiot  of  surh  muchiues,  we  WiHoman's  and  n«uter'4  wnrkki 
At»o  I.tifnye,  in  Aleni.  dr  fAcad.  de  Cfur,  t.  it.  p.  403 ;  uxd  Bonnet,  M^m.  mir  Imf 
Frac.  du  Ffmur,  &c.  in  Gosl  Mfd.,  1830. 


TREATMENT.     SPLINTS. 


S7 


parte  the  limb  beneath,  leaving  it  free  and  exposed  to  view  else- 
vbere.     The  indications  uiined  at  in  its  employment  arc  two : 
position  (many  of  its  foi-ms  having  special  arrangements  fur 
flexion),  and   exposure  of  the  limb  for  examination  and  the 
ftpplieutiun  of  dressings.     For  the  latter  object  they  are  indis- 
pensable in  the  treatment  of  inflamed  and  compuuiid  fractures, 
being^  the  only  forms  of  apparatus  which  can  rcoricile  tlio  proper 
are  of  the  wound  with  firm  retention  of  the  fragments.     In 
other  cases  their  utility  varies  according  to  the  kind  of  fracture 
to  be  treated.     It   is   manifeat   that,    unless   combined  with 
tpliuts,  thej  are  capable  of  opposing  but  a  slight  obstacle  to 
lateral  or  aii^nlar  displacement.     But,  on  the  other  baud,  it  is 
easier  to  maiutam  ext^Mision  with  tliem,  and  they  aro  rucom- 
mfuded  by  simplicity  and  facility  of  application. 
The  great   nrnss   of    apparatus    recomniendetl    by   different 
r  liiboira  bespeaks  alike  the  gn-at  facility  with  wliich  some  frac- 
tares  are  treated,  and  the  insuperable  difticnlties  presented  by 
others.     In  these  latter  a  selection  can  only  be  mode  by  strict 
Attention  t4)  the  indications  to  be  answered.     These  are  com- 
muuly  but  two  :  fixation  of  the  fragments,  and  their  maintenance 
is  ^>position  by  oppt)8ing  tlu;  piirticiilur  kinds  of  displacement 
present.     In  some  cases  there  is  a  third  :  exposure  of  a  certain 
part  of  the  limb,  for  the  treatment  of  local  complications.     The 
gteatest  diflicuUies  are  created  by  shortening,  and  numerous 
methods   of  maintaining  permanent   extension  have  been  de- 
naed.    The  most  simple  and  moat  caramon  is  direct  traction, 
Ml  provided  for  in  Desault'a  thigh-splint,  and  in  many  forms  of 
bjponarthecic  apparatus.     TLie  use  of  a  weight  and  pulley  for 
this  purpose,  formerly  in  vogue,  has  been  of  late  reintroduced 
ftt  University  College  Hospital  and  elsewhere.     A  second  mode 
of  extension  is  the  conversion  of  a  contiguous  bone  into  a  lever, 
u  the  humerus  in  the  treatment  of  iVactnred  clavicle,  or  tlie 
&mnr  in  fractures  of  the  leg.     And,  inasmuch  as  shoi-tfCning 
cmnot  occur,  except  in  impacted  fractures,  without  producing 
some  degree  of  lateral  displacement,  so  the  lateral  pressure  of 
splintd  or  junks,  by  the  obstacle  which  it  presents  to  the  one, 
is  often  sufKcient  to  counteract  the  other.     This  is  the  feeblest 
BuHle  of  producing  extension ;  nevertheless,  in  most  fractures  of 
the  upper  extremity,  and  many  of  the  leg,  no  other  is  required. 
Oaly  care  must  be  taken  that  the  lateral  pressure  bo  nut  carried 
lo  an  injurious  extent.     In  all  cases  of  very  oblifiue  fracture, 
where  the  fritgrnenta  readily  gUde  upon  one  another,  union  will 


PRACTUBES. 


be  greatly  ttccelerated  bj  firm  lateral  pressure  either  by  splints, 
pads,  cravats,  jnuks,  or  by  Amesbiuy's  apparatus.  There  are 
cases,  however,  in  ivhich  great  obliquity,  and  fretjuent  spasms, 
aided  perhaps  hy  great  muscular  power  and  irritability  of  the 
patient,  or  by  tenderness  of  the  skin,  precluding'  the  employ- 
ment of  mnch  pressure,  or  necessitating  Iruquent  change  of 
apparatiis,  will  render  all  these  means  nugatory. 

In  compound  fractures  the  difficulty  of  retaining  the  frag- 
ments has  been  occasionally  met  by  ligature  or  stiture  of  the, 
bones.  Ligature  by  brass,  silver,  or  lead  wire  has  been  very 
rarely  adopted.*  Suture  is  more  feasible  and  more  efficacious ; 
but  not  often  necessary,  nor  altogether  free  from  danger.f 

It  is  seldom  possible  to  obtain  absolute  immobility  of  the 
fragments.  Neither  is  it  i^ssentiu!,  though  M.  Bonnet  ia 
France,  and  Amesbury  in  this  country,  have  insisted  on  its 
necessity,  and  the  insufficiency  of  ordinary  apparatus  (vide 
infra,  p.  81).  It  is  usually  enough  to  warn  the  patient  to 
rastraiu  his  own  movements  dnriug  the  first  few  days.  Only 
in  the  eases  of  children,  of  restless,  delirious,  and  maniacal 
patients,  are  greater  precautions  necessary.  In  children  im- 
movable apparatus  may  safely  be  used  at  an  earlier  period  thaa 
in  fulnlts  ;  but,  on  account  of  the  delicacy  of  their  skin,  greater 
care  is  necessary  to  avoid  tight  pressure.  In  consequence  of 
their  habits,  the  apparatus  must  be  protected  from  urine,  Ac 
In  cases  of  delirium  it  is  sometimes  absolutely  essential  forcibly 
to  restrain  the  patient  by  strapping  him,  as  well  as  the  injured 
limb,  to  the  bed.  In  such  cases  some  form  of  immovable  appa- 
ratus should  be  applied  as  early  as  possible. 

In  all  cases  the  fracture  must  be  examined  from  time  to 
time — to  see  tliat  coaptation  is  not  disturbed,  necessitating 
readjustment.  This  can  usually  bo  done  without  deranging 
the  apparatus.  But,  whenever  any  kind  of  circular  apparatua 
is  employed,  it  must  be  removed  for  the  purpose  after  all  swell- 
ing has  subsided,  and  before  union  has  ttio  far  advanced ;  viz, 
after  the  lapse  of  from  one-half  to  two-thirds  of  the  time  roqui-* 
site  for  consolidation. 

When  the  period  ordinarily  required  for  union  has  elapsed, 
a  careful  examination  of  the  limb  must  be  made  before  it 
is  allowed  to  resume  its  functions.     Sometimes,  even  whea 


•  Icu-le, '  Li'ttro  en  r^poDw  h  M.  Pujol.'  in  Jmtr.  rfe  MM,  17715,  p.  104. 
t  Lvloy,  'Do  la  Suturo  dw  Oa,*  &c.,  Thix  inawj.,  Paria,  1830. 
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exuniiiatioii  by  the  liniidR  gives  an  impression  of  firmnesa, 
jet  tlie  incr>mpIt*t<'neHH  of  iiuion  vriU  Xye  manifested  by  the 
supenrention  of  j>iiiii  during  use  of  the  Jimb,  in  which  case  the 
treatment  must  be  resumed.  After  the  union  of  a  simple 
fiactore,  there  is  rarely  much  impediment  to  Imiuedi-iite 
beedom  as  soon  as  the  apparatus  is  removed.  Even  in  frac- 
tures of  the  lower  extremity,  tlie  hberty  enjoyed  by  the  patient 
in^r  tlie  latter  piirt  of  the  treatment  gives  him  confidence 

id  earlier  use  of  the  limb,  besides  diminishing  the  risk  of 
oedema.  But  the  restoration  of  the  functions  may  be  impeded 
bv  two  causes :  atrophy  of  the  limb,  and  stiftiiess  of  the  joints. 

Atrophy  is  generally  the  consequence  of  prolonged  suppu- 
ration ;  but  OGoaaionally  it  proceeds  from  the  excessive  pressure 
of  appamtus  in  the  early  treatment.  It  gradually  yields  to 
tonics,  position,  and  gentle  exercise  of  the  atrophied  muscles. 

Stifiiiest  of  the  joints  arises  from  two  causes  :  inSammation, 
when  the  fracture  has  been  in  their  neighbourhood,  and  long- 
oontinaed  immobility.  Even  when  the  joint  is  in  no  degree 
implicated  in  the  fracture,  long  confinement  in  one  position, 
wpecially  extension,  induces  partial  immobility  of  the  joint. 
This  effect  is  due  mainly  to  a  tonic  contraction  of  tlic  liga- 
ments, and,  in  a  minor  degree,  of  the  tendons.  Tho  muscles 
also  become  more  or  less  retracted,  and  lose  both  volume  and 
porvcT ;  but  their  influence  in  fixing  the  joint  is  much  less  than 
that  of  the  ligaments.     It  also  appears,  from  certain  observa- 

las  of  M.  Tessier,*  that  long- continued  fixed  extension  of  a 
t  IB  capable  of  setting  up  in  it  (by  the  mutual  pressure  of 
the  articular  surfaces)  a  real  inHamraation,  with  its  conse- 
viz.  formation  of  false  membrane,  destruction  of  the 
,  and  partial  anchylosis.  There  is  but  one  mode  of 
iToiJittg  this  disastrous  result  in  all  cases  in  which  it  is 
threatened;  viz.  gentle  exercise  of  the  joint  from  the  earliest 
poasible  period,  that  is,  from  the  earliest  period  at  which  such 
oerciae  will  not  interfere  with  the  union  of  the  frjicture.  The 
obserrance  of  this  rule  is  of  especial  importance  in  iracture  of 
the  upper  extremity ;  the  effects  of  anchylosis  being  there  most 
disBstrons.  The  treatment  may  be  assisted  by  frictions, 
emollients,  and  douche  baths ;  but  these  are  to  be  regarded  as 
ieeoudary  to  constant  exercise. 

At   any    period,    till   the   new   bone    has    acquired    perfect 


Gas.  midicak^  IBil,  pp.  600,  025. 
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solidity,  it  is  liable  to  beud  or  break  from  the  weight  of  the 
body,  from  blows  or  falls.  This  accident  is  not  rare.  Acciden- 
tal benditig  of  the  femur  has  been  seen  bo  late  08  the  135th 
day,*  and  rcfructure  eijfht  or  eighteen  mouths,  and  even  two 
or  tliree,  and  in  one  case  seven  years  at't^r  the  tirst;t  but 
in  tliose  extreme  cases  union  has  b«en  delayed,  or,  from  defor- 
mity, has  never  been  strong.  These  secondary  fractures  unite 
more  readily  than  the  first,  from  the  spongy  nature  of  the  new  | 
bone  ;  and  cur\'uture  readily  yields  to  pressure. 

Treatment  of  compound  fracture. — Although  the  rules  of  treat- 
ment laid  down  fur  simple  fracture  are  equally  applicable  to  i 
compound,  yet  the  latter    present  certain   special    jmints  for 
consideration,  viz.  the  reduction  of  n  protruding  fragment ;  the 
tivatment  of  splinters  and  loose  pieces  of  bone ;  and  the  mode  1 
of  dressing  the  wound. 

It  ia  usually  the  upper  fragment  which  protrudes.     When 
the  wound  in  the  skin  has  btn^n  made  by  the  pressure  of  the 
fragment  itself,  it  is  commonly  small,  and  occasionally  girts  che 
bone  tightly.    The  difficulty  of  reduction  is  in  proportion  to  the  i 
size  of  the  wound,  the  length  of  the  protruding  bone,  and  the 
degree  of  accompanying  spasm.    K  reduction  cannot  be  effected 
by  moderate  exteuaicu  and  dexterous  manceuvring,  the  wound 
must  be  enlarged.     But  although  this  measure  is  attended  with  | 
far  leas  danger  than  violent  efforts  of  extension,  it  is  yet  to  be  I 
adopted  as  sparingly  as  possible.     The  enlai^ement  is  to  tftl 
made  in  that  direction  in  which  the  smallest  additional  division] 
mil  give  the  greatest  amount  of  freedom.     This  will  usually  ho 
in  the  axis  of  the  bone.     If,  on  account  of  the  length  or  sharp- 
ness of  the  protruding  piece,  even  this  Is  not  sufficient,  the  end4 
of  the  bono,  so  far  as  necessarj',  must  be  sawn  off.   In  compound,  ,j 
as  in  simple  traetures,  excessive  spasm  may  render  it  necessaryj 
U)  postpone  complete  reduction,  but  under  no  circumstanc 
may  the  l>one  be  allowed  to  remain  protruding. 

If  the  l>one  is  splintered  or  comminuk^d,  some  judgment 
required  in  determining  what  pieces  to  remove  and  what 
leave.  Splinters  are  of  three  kinds.  Some,  though  split  awayl 
from  the  bone,  are  still  connect«'d  to  it  in  their  wliole  length  byj 
the  periosteum,  to  which  they  are  firmly  adherent.  Tliese,  iai 
young  and  healthy  subjects,  are  not  to  be  touche«l ;  they  becomu 


•  Oiiillnn,  Th}»  iaaug.,  Vxn*,  1P30. 
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reonittid  to  the  bone ;  they  rarely  die.  But  in  the  old,  and  in 
cases  of  gnnshot  wound,  it  is  prudent  to  remove  them.  Others 
tro  completely  torn  away  from  the  bone,  and  are  found  lying 
loose  among  the  Burroiuidiug  tissues.  All  these  are  to  hv  care- 
ftiUy  removed,  vrhether  they  carry  with  tliem  their  periosteum 
or  not.  If,  being  at  a  ilistance  from  the  fracture,  they  are  not 
easily  reached  through  the  wound,  a  counter-opening-  may  be 
oiiule  for  the  purpose.  A  third  set  are  partly  adherent,  partly 
not.  These  may  reunite :  more  commonly  they  partially  die,  in 
^portion  to  the  iujury  to  their  periosteum,  and  keep  up  for  a 
Ibbi^  period — for  montlis,  perhaps  for  years — a  succession  of 
ilMCcraes,  retarding,  or  entirely  preventing,  union,  greatly  pro- 
longing the  danger,  and  involving,  it  may  be,  the  ultimate  loss 
of  the  limb.  They  must,  tlierefore,  so  far  as  is  practicable,  be 
nmoved.  But  some  allowance  may  be  made  for  differences  in 
iJieir  position.  If  they  are  at  the  bottom  of  a  deep  wound,  and 
difficult  to  reach,  it  is  the  better  and  less  hai&ardoua  course  to 
Bake  no  attempt  at  interference.  Such  attempts  have  resulted 
in  gangrene  and  death.*  On  the  other  hand,  should  the  frac- 
ture l>e  in  the  neighbourhood  of  a  joint  or  of  a  visceral  cavity, 
an  no  account  may  they  be  suffered  to  remain.  They  are  even 
more  injurious  there  than  elsewhere.  In  the  treatment  of 
these  fractures  the  most  perfect  clearance  of  all  loose  fi-agmcnta 
it  the  first  requisite.  The  bones  of  the  face,  however,  except 
the  lower  jnw,  are  so  well  supplied  with  vessels,  and  their  repair 
isso  energetic,  that  much  more  latitude  is  allowable  in  dealing 
with  splinters  in  their  fractures  than  in  others,  especially  as  it 
u  more  than  usually  desirable  to  avoid  deformity  iu  that  region. 
Ail  sharp  projections  of  the  splinters  which  are  left,  or  of  the 
fragments  themselves,  should  be  nipped  off;  they  may  wound 
*«•  lacerate  the  soft  jtarts,  or  open  some  vessel.  For  tlie  purpose 
of  removal  (which  should  be  done  by  the  fingers  in  preference 
to  instruments),  it  may  be  necessarj-  to  enlarge  the  wound.  In 
all  cases,  all  tendinous  or  mcmbmuous  structures  which  obslrnrt 
the  removal,  or  unduly  coufine  or  sli-angulate  the  sttft  parts 
during  the  subsetjueut  inflammation,  are  to  bi^  frettly  divided. 
If  thtfre   is  luemorrhage,  it  is  to  be  treated  on  tlio  same 


*  8m  a  cBae  related  fajr  Beautre,  in  wliicb  an  attempt  wna  ninde  tf>  remcn'e  a 
W1ir4  apliDter  from  between  the  radius  and  iilaa,  *U«8  CouiyiUc.  de»  Fractures,' 
TV«  tmttu0^  1851.  
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principltis  as  iii  other  wounds,  the  employment  of  pr 
being,  however,  somewhat  limited  by  the  state  of  the  bone, 
projecting  threads  of  lacerated  muscle  or  t43rdon  should  be  c 
away.  Then  the  wound  is  to  be  dressed ;  and  it  is,  perhaps,  ii 
cases  of  this  class  that  the  antiseptic  treatment  introduced  b 
Mr.  Lister  bus  achieved  some  of  its  greatest  triumphs.  It  mm 
always  l)e  nmiembered  that  the  primary  object  ia  the  converaiai 
of  the  fracture,  if  possible,  from  compound  to  simple.  This  i 
of  so  great  importauee,  that  it  should  invariably  be  attcmpte< 
Tf  the  attempt  ia  only  partly  successful,  some  atlvantage  fi 
gained.  The  end  may  bo  attained  in  simple  cases  by  the  oil 
methods  of  dressing  with  some  unirritating  plaster,  or  lin 
dipped  in  blood.  Some  surgeons  prefer  the  use  of  Dr.  Richard 
son's  *  styptic  colloid.'  But  there  can  be  little  question  of  tb 
grc^at  superiority  over  all  these  means  of  Lister's  treatmeni 
under  whicli,  when  appliwl  with  the  necessary  care  and  precaU 
tions,  many  very  severe  and  dangerous  fractures  have  beel 
speedily  brought  to  a  condition  of  compai'ative  harmlessness. 

There  are  but  two  classes  of  cases  in  which  sutures 
admissible :  firstly,  Wlien  an  endeavour  is  made  to  save  a  liml 
as  a  finger  or  hand,  which  is  nearl}'  divided  across ;  an 
secondly,  when  the  skin  is  peeled  off  from  the  underl^ini 
ttssae.  tn  all  other  cases  they  must  be  regarded  as  usel 
irritants. 

As  soon  aa  it  is  clear  that  the  effort  at  primary  union  hi 
failed,  the  first  dressiugs  are  to  be  removed,  and  the  woimd 
bo  treated  nccording  to  its  condition,  as  though  it  were  uucom- 
ptieated  with  fractiu'e.  For  the  fracture  only  modifies  lin  con 
dition  by  jjermitting  motion,  and  the  consequent  interfereno 
with  the  natural  process  of  union.  Nevertheless,  this  interfere 
once  i.s  so  great  as  to  occaaiou,  in  many  instances,  the  severcj 
form  of  sTipi>ur!itiou. 

Whatever  form  of  retention  be  used,  all  circular  appnratnsi 
in  the  opinion  of  the  author,  to  be  rejected.  Immovable  aj 
paratus  covering  the  wound  was  employed  by  Larrey,  and  is  still 
from  time  to  time,  strongly  advocated  by  some  snrgeons.  Bui 
whether  admissible  or  not  in  the  fii*8t  stages  of  the  treatment 
of  simplo  fracture,  it  undoubtedly  has  great  disadvantages  ij^ 
compound  cases.  The  discharges  accumulate  beneath  it,  soak- 
ing the  di-essings,  diffusing  themselves  over  the  limbs,  and 
some  instances  bun-owing  largely  among  the  muscles.    Such 
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appanktus  would  of  course  bo  incompatible  witli  Lhc  succcaii  of 
ihe  luitideptio  Irtiaimeut  recommended  above. 

Complications, — A   fracture   in   a  healthy   subject,   whether 

ample  or  compound,  unaccompanied  by  inBammation  or  fever, 

'Icmanda  little  or  no  constitutional  treatment.     Even  the  slii^bt 

aiitipUii>)^istic  regimen  usually  enforced  after  an  accident  shuuld 

\»  moditied,  in  cousideratiun  of  the  great  labour  of  repair  which 

'  fiillow.     In   fractures   of  the   lower  extremities  aperients 

be  avoided,  on  account  of  the  movement*  which  they 

•itate. 

T -ations  are  either  local  or  general.  The  former  in- 
:  tions  of  the  skin — praritus,  vesications,  eicoriationa, 
vnondfl,  and  erysipelas ;  of  the  vessels — ecchymosis  aud  Iwemor- 
riiage;  of  the  areolar  tissue — inflammation,  Hujipuration,  and 
gangrene ;  of  the  bone — iuUammatiou,  caries,  aud  necrosis ;  of 
tfac  musctilar  and  nervous  tissues — spasms,  convulsions,  paiuly- 
sis,  and  uenral<;^a;  and,  lastly,  of  neighbouring'  organs,  the 
joints  or  viscera. 

These  complications  may  be  produced  simultaueously  with  tlie 
fracture,  or  way  arise  at  a  later  period.  Of  course,  for  uuiuy 
the  treatment  is  notiniluenced  by  the  coexistence  of  the  frao 
tn**  Pruritus  is  almost  always  the  result  of  improper  dressings. 
ITthe  skin  is  much  distended,  especially  when  the  fracture  is 
cnperBcial,  as  in  the  leg,  there  commonly  arise,  in  a  few  hours, 
aeii'i^  vesications  filled  with  a  li^ht-coloured  viscid  fluid.  If 
k^t  alune  they  either  burst  or  shrink  from  absorption  of  their  con- 
tent*. Much  relief  to  the  sensation  of  tension  is  afforded  by 
pricking  them,  without  removing  the  cuticle.  Thoy  must  not 
be  ot>Qfounded  with  the  vesications  of  erysipelas,  wliich  are 
•■'"'•  ^rons  and  clustered,  small,  tense,  and  surixumded  by  the 
iar  blush  of  tliut  disestse  ;  nor  with  those  which  precede 
murtification,  whose  contents  are  dark  and  ta^vny. 

of  tlie  bones  enclosing  a  visceral  cavity  is  not  neces- 
jmpauied  by  any  injury  to  the  viscera  themselves. 
When  it  is,  Uie  latter  ia  to  he  treated  as  the  primary  injury,  in- 
ftoenoed  by  the  fracture  in  two  wnys :  by  the  movements  of  the 
ftigtoents,  or  by  the  pressurc  or  irritation  of  displaced  Iwme,  or 
oTa  splinter. 

Tbt."  sauie  considerations  apply  to  fracture  extending  into  a 
juint.     An  this  accident  must,  in  moat  instauues,  lead  to  anchy> 
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losis,  the  joint  should  bo  placed,  from  an  early  period,  in  the  l 
best  permanent  position. 

When  a  fracture  is  accompanied  bv  dislocation,  the  attempt] 
to  reduce  the  latter  mast  be  made  at  the  outset.  The  possibility! 
of  its  reduction  depends  partly  upon  the  kind  of  joint  affected,] 
and  the  nature  of  the  dislocation,  but  principally  upon  the 
situation  of  the  fracture.  Dislocation  of  a  jfinglynioid  joint  may 
{jcnorally  bt^  reduced,  espedally  if  its  li^incnts  are  weakened] 
by  laceration.     But  if  it  be  an  orbicular  joint,  deeply  buried 
among  jwwerfiil  muscles,  and  the  fracture  be  below  it  and  in  its  | 
immediate  nei^^^hbourhood,  reduction  is  not  possible.     Neither 
will  it  be  possible  ailer  union  of  the  fracture ;  at  least,  there  ia 
no  instance  of  it  on  record.     Nevertheless  it  will,  of  course,  b©  | 
right  to  attempt  it;  with  which  view  t}ie  museles  and  ligaments  | 
of  the  joint  should  be,  us  much  as  possible,  relaxed  by  habitual ' 
movements  from  an  early  jjcriod  of  the  treatment.     Boyer  also 
recommends  for  this  purpose  the  use  of  emollients. 

The  general  complications  are  such  as  are  common  to  all  in- 
juries, viz.  ijillaramatory  fever,  hectic,  delirium  tj"omens,  purulent 
infection,  phlebitis,  tetanus,  and  retention  of  urine. 

In  a  certain  propoHiou  of  cases,  one  or  more  of  the  above 
complications  will  necessitate  either  primary  or  secondary 
amputation.  There  are  but  two  conditions  which  demand  imnie- 
diate  amputittion:  profuse  ha;morrhage,  and  extensive  injury  to 
the  soft  parts,  throateiiing  excessive  intlanimation  or  mortifica- 
tion. But  the  cases  presenting  one  or  other  of  these  conditions 
are  various : 

1.  AVhen  a  limb  is  shot  off  by  a  cannon-ball  or  a  portion  of  a 
sheU. 

2.  When  the  division  of  the  soft  parts  is  nearly  complete  j 
except  iu  the  case  of  a  clean  cut  across  the  plialanges,  metacar- 
pus, or  metatarsus.  Even  the  foreai-m  may  occasionally  be  saved 
under  similar  circumstances. 

.3.  When   there  is    much  actual  loss  of  soft  parts,  as  when 
one  side  of  a  limb  is  torn  away  or  the  skin  is  extensively  peeled  ! 
off, 

4.  When,  in  addition  to  great  comminntiou  of  the  bone, 
there  is  so  much  bruising  and  laceration,  with  deep  separation, 
of  the  soft  parts,  especially  of  tendons,  that  gangrene  appears 
inevitable.  These  cases,  however,  except  as  the  result  of  gim- 
shot  wounds,  are  very  rare.  In  healtliy  subjects,  the  tissues, 
unless  absolutely  destroyed,  will  for  the  most  part  recover.     In 
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M3,  Specially  noticed  by  Yelpoau*  and  Malgaigne,t  the 
ibe  ne4ilil>)urb,ooii  of  the  fnictnre  are  within  a  few  hours 
3  bj  Bpontaueoua  empUysemii,  witliout  auy  comaiunica- 
h  the  lon^s.  It  appears  to  be  simply  au  early  Byuiptom 
rcno  trum  the  suddou  death  of  the  part,  and  demands 
■te  ampntjition. 
hen  a  fracture,  effected  by  some  lai^  body,  as  a 
-wheel,  is  accompanied  by  luceration  of  the  muscles  and 
tion  of  importiint  nerves,  but  not  of  arteries. 
hen  the  principal  artery  and  nerve  of  the  limb  are 
rided. 

me  cases  of  hsemorrhage.  A  wounded  arterj-  alone  is 
icient  to  justify  the  operation.  But  if  it  be  accompanied 
b  laceration  of  the  other  tissues,  the  issue  will  depend 
ich  on  the  positiou  of  the  artery.  If  it  be  the  bra(;hial, 
lb  may  generally  be  saved ;  if  the  femoral,  it  must  bo 
9d.  A  wound  of  tlie  posterior  tibial,  where  it  is  deeply 
by  muscles,  or  of  the  iuterositoi  in  the  arm,  may  resist 
r  treatment.  Amputation  will  occasionally  be  rendered 
*7  Vy  general  hemorrhage  from  a  number  of  small 
^  especially  when  it  is  persistently  induced  by  warmth, 
kre,  indeed,  cases  ou  record  whei-e  it  has  been  required  in 
fracture  of  the  tibia,  in  consequence  of  continued  oozing 
le  divided  medullary  artery.  There  is  a  peculiar  form  of 
mentioned  by  military  surgeons,  ascribed  by  some  to  the 
f  a  cannon-ball,  but  by  Larrey,  with  more  probability, 
ent  ball,  in  which,  without  any  divisitm  of  the  skin,  bone, 
J  and  tendons  are  crushed,  auil  the  artery  lacerated, 
amputation,  the  skin  should  be  divided  and  the  parts 
led,  as  it  may  be  that  the  muscles  are  the  only  soft  parts 

in  which  case  the  limb  may  be  saved, 
everal    forma    of   compound   fiucture    of   large  joints, 
len  either  bone  of  the  j(»iut  is  shattered,  or  both  are 

when  there  is  much  destruction  or  laceration  of  the 
EDt«{  when,  in   addition  to  commiiiutitm   of  the  bone, 

much  contusion  of  the  soft  parts,  especially  if  compli- 
with  division  of  an  artery;    when  the  articular  smfaoes 

the  bones  and  ligaments  have  sufl'ered  much  damage, 


^EL 


•  ,\fMrcme  OfiAratoirf,  2nd  cd.  t.  ii.  p.  S-21. 
t   Truite  da  Frncturrs,  Ac,  1847,  p.  3«1. 
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accompanied   by   effusion  into  tke  joint;  wbcn   there  ia   di*»1 
placement  of  tlie  frugtin'iit^  within  the  joint,  and  tboy  prosenl 
rough  edges,  as  in  the  cust;  of  separation  of  the  condyles  of  th4 
femur,  trauaversely  from  the  sliaft  or  perpend icnlarly  from 
other,  in  consequence  of  the  passage  of  a  ball ;  when  the  foreigql 
body  which  has  caused  the  fracture  remains  in  the  joint,  or  pro-] 
jects  into  it  from  its  bed  in  the   bone,  and  cannot  easily  bftl 
removed,  or  when,  in  its  passage  through  the  joint,  it  has  inflictcdj 
great  injury  on  the  articular  surfaces  ;  and,  lastly,  in  the  case  ol 
an  extensive  incised  wound  into  a  large  ginglymoid  joint,  wit 
internal  effusion  of  blood.     It  is  to  be  understood  that  all  thecal 
forma   of  injury  are  most  fatal  when  affecting  the   knee:  in] 
dealing  witli  other  joints  much  greater  latitude  may  be  allowed,! 
Moreover,  whenever  the  injury  is  confined  to  the  joint,  witil 
little  or  no  damage  to  tbc  neighbouring  soft  parts,  excision  tna.j  I 
be  substituted  for  amputation. 

But  although  it  ia  true  that  under  most  of  the  above  condi- 
tions salvation  of  the  injured  limb  is  well  nigh  hopeless,  andtlie  i 
attempt  would  jeopardise  the  life  of  the  patient,  yet  it  must  be 
admitted  that  the  discrimiuation  of  the  cases  in  which  thttj 
attempt   may  reasonably   be  made   is  frequently  a  matter  of] 
difficulty,  and  has  created  much  discussion.      For,  besides  tht] 
extent,  kind,  and  position  of  the  injury,  the  age,  constitution, 
and  habits  of  the  patient  materially  influence  the  result.     Many! 
limbs  may  bo  preserved  in  the  young  and  healthy  which  most] 
otherwise  have  been  sacrificed.      Moreover,  with  them  gTeaterl 
risks  may  be  incurred,  as  they  are  better  able  to  encounter  th*| 
dangers  of  secondary  amputation,  if  it  become  necessary.     Tbel 
introduction  of  Lister's  treatment,  too,  wiU  justify  the  attempt] 
to  save  many  a  limb  that  must  formerly  have  been  condom  ned. 

If,  in  addition  to  the  fi-acture,  there  are  serious  injurien  tol 
other  organs,  immediate  amputation  is  either  useless  or  injurioo 
In  such  a  case  the  only  chance  of  i*ecovery  is  afforded  by  seconJ 
dary  amputation  aftt^r  the  early  dangei's  are  past. 

Secondary  amputation  may,  of  course,  be  required  for  prof 
suppuration  with  hectic,  for  gangrene,  or  uncontrollable  htemor-* 
rhage.     These,  being  common  to  other  forma  of  injury,  demand 
no  Bitecial  notice. 

At   a   still   later   period,   after   all  danger   has    ceased,    th« 
operation  may  be  desired  by  the  patient,  if,  in  consequence 
non-union,  incurable  deformity,  or  tedious  disease  of  the  boue 
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Nib  has  become  an  encumbrance  to  him.     Sunilar  syraptoma 
mr  occsisiouallj  be  treated  by  excision.'^ 

Proeeta  of  union. — ^Notwithstanding  the  labour  which  has  been 
bAtoirod  upon  the  study  of  the  healing  process  in  bone,  the 
peatest  misconception  of  its  nature  has,  till  within  the  last  few 
jcm,  pru  vailed,  and  many  of  its  details  remain  yet  to  be  deter- 
mined. This  is  due  to  many  causes ;  the  nature  of  the  tissue ; 
'^  •     "ircity  of  opportunities  for  examination   of  the  various 

.  -  i>f  the  process  in  man  ;  its  essential  diffureuce  in  auimals, 
OD  which  alone  experiments  could  be  mode;  and,  lastly, 
icto^  differences  in  different  fractures,  according  to  their  vary- 
ing eenditions. 

The  injury  is  seldom  limited  to  the  bone,  but  is  accompanied 
br  more  or  less  bruising  and  laceration  of  the  neighbouring 
soift  tissues  and  surrounding  extravasation  of  blood.  This  ex- 
travasatiou  varies  greatly  In  quantity,  and  is  tmequal  in  its 
distribution.  If  no  considerable  vessel  is  torn,  it  is  in  proportion 
to  the  displiicement  aud  sharpness  of  the  fntj^ments,  and  the 
exteut  of  injury  to  the  pei-iosteum.  It  is  most  abundant  in 
tlM  subcutaneous  cellular  tissue.  Here,  too,  its  absorption  is 
lesitnipid;  Paget  having  found  it,  iu  one  case,  nearly  unchanged 
ifter  a  period  of  five  weeks.  In  the  periosteum  and  medullary 
membrane  there  is  usually  little  or  none.  The  periosteum  is  rarely 
noch  damaged  in  simple  fracture.  It  is  not  often  stripped  off, 
l«t  is  generally  simply  torn  across,  and  slightly  frayed  at  the 
edges,  bat  retaining  firm  union  to  the  bone  up  to  the  level  of 
the  ftucture.  In  p;trtial  fractures  it  is  frequently  uninjured. 
It  may  ereu  remain  entire  in  complete  fractures,  especially 
in  children,  in  which  ca«c  it  subsequently  thickens,  contributing 
to  the  ikcility  and  seciu'ity  of  the  repair. 

Daring  the  first  two  or  three  days  there  is  a  slight  inflam- 
Bntorr  exudation  amongst  the  soft  tii;Hues.  Only  in  the  severer 
ciaa  do^  this  amount  to  distinct  swtdling,  perceptible  for  many 
d»yi,  and  accompanied  by  general  fever.  It  is  succeeded, 
•wording  to  Png«'t,  by  a  period  of  rest,  of  incubation,  lasting 
iytt  a  w^'k  or  ten  days,  or  even  more,  during  which  absorption 
"jf  Uiehlood  and  effused  tibrine  proceeds  ;  but  the  proper  repara- 
tii'e  proceos  is  suspended.    Meanwhile  the  deep-seated  muscles, 


*  Emiiuo  oi  the  knee  bju  been  [wrformed  for  iukI-uiudq  of  the  patells, 
*i-OUr.  T/w*.  ToL  ili.  p.  106. 
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in  all  cnaea  more  or  less  lacerated,  are  found  adhering  togethi 
and  to  the  neighbouring  Boft  tissues  and  periosteum,  their  torn' 
ends  ruunded  ofF  and  lost  in  the  fibrinous  effimion.  AUtnt  the 
sixth  day  their  repair  has  commenced,  and  is  completed  by  cellu-' 
lar  tissue  some  time  before  the  imlon  of  the  bone  is  eflfecteiL 
About  the  end  of  the  first  month  they  have  lost  all  adhesion  to 
the  periostemn. 

The  proper  reparative  process  of  the  bone  is  precisely  analo- 
gt>n8  to  that  of  soft  tissues.  It  is  divisible  into  two  parts,  ai 
distinct  in  their  objects  as  in  the  time  which  they  occupy,  the 
former  being:  completed,  or  nearly  8o»  before  the  siM'ond  Isegiiis; 
viz.  the  actual  process  of  union,  and  the  subsei^uent  shaping  of 
the  fragments  and  of  the  uniting  substance. 

In  a  few  casna,  immediate  union  occurs  without  the  interven- 
tion of  any  new  material.  According  to  Paget,  this  is  very  rare: 
but  Hamilton  considers  it  to  be  a  frequent,  if  indeed  it  be  not 
the  normal  mode  of  nnion  in  spongy  bones,  and  the  spongy  ex- 
tremities of  long  bones,  especially  after  impacted  fractures,  u 
seen  in  the  neck  of  the  huuiems  and  femur. 

In  the  great  majority  of  cases,  however,  a  proper  reparative 
material  is  provided,  precisely  similar  in  its  early  growth  to  that 
employed  for  the  repair  of  soft  tissues  by  adliesion.  This  material 
is  of  course  supplied  mainly  by  the  vessels  of  tlie  bone  itself  aud 
of  the  periosteum  ;  in  a  minor  degree  by  tliosc  of  the  medullarr 
membrane ;  and  secondarily,  through  the  Intervention  of  the 
above,  by  the  vessels  of  the  surrounding  tissues.  The  period  of 
its  first  effusion  in  man  cannot,  as  yet,  be  accurately  stated; 
probably  it  is  between  the  tenth  and  twentieth  days  in  fructnres 
of  the  large,  but  earlier  iu  those  of  the  siniill,  bones.  If  the  in- 
jury to  the  neighbouring  tissues  be  but  slight,  and  the  frag^ments 
have  been,  fi'om  the  first,  kept  at  rest  and  in  strict  apposition, 
this  material  is  found  chiefly,  or  it  mny  be  solely,  between  them. 
Wlien  it  extends  beyond  them,  it  occupies,  indifferently,  the 
tissue  of  the  periosteum,  the  space  external  to  it,  or  between  it 
and  the  Iwne;  variations  in  this  respect  depending  probably  on 
the  degree  and  nature  of  tlie  injury  to  the  periosteum  itself. 
In  fig.  11,  representing  the  section  of  a  femur  fractured 
above  the  condyles  six  weeks  before,  the  connecting  tissue, 
distinguished  by  a  well-marked  transverse  striation  (b),  ii 
shown  lying  between  the  fragments,  and  also  between  them 
and  the  i)eriostenra,  which  in  this,  as  in  many  instances,  ia 
much  thickened  (a  a).     In  a  recent  specimen  the  reparative  ma- 
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be  traced  slightly  into  the  medullar)-  tiRsiie, 
hdL  not  between  it  and  the  bone.     The  extent  of  its  external 

Mk^toi  voAj  vary  on  different 

fiPVof  the  bone.       In  frac-  ^'°*  "■' 

tnei  of  eraperficial  bones,  as  of 
the  tibia,  it  not  nnfreqnontly 
hip{K?u:t  that  the  deep  snrface 
a  rongh  with  deposits,  from 
which  the  superlicial  is  pcr- 
frcUy  free. 

The  transitional  forms  through 
vbirh  this  material  passes  in 
its  development  into  bone  are 
not  in  all  cases  the  same.    In  a 

'  Aw,  oasiticutiun  is  preceded  by 
the  production  of  perfect  fibrous 
tisnie.  This  is  the  case  in  the 
anion  of  fracture  of  the  crani- 
uo,  and,  perhaps,  of  other  flat 
loMS;  in  aome  slowly -uniting 

ftietures  of  long  bones  ;  and  in  the  closing  of  the  exposed  end 
of  the  medullary  canal,  when  the  fragments  overlap.  More 
frequently,  however,  the  deposit  of  earthy  matter  proceeds  simul- 
laneovisly  with  the  development  of  the  fibrous  mati-ix,  so  that 
Uie  mdimental  nucleated  blastema  appears  to  be  at  once  do- 
wloped  into  bc.me.  Tliia  is  stated  to  be  the  normal  form  of 
ossifieation  in  the  repair  of  quickly-uniting  fractures.  Lastly, 
in  some  cases,  especially  in  young  subjects,  the  development  is 
through  fibro-cartilage.  In  animals,  genuine  cartilage  is 
commonly,  perhaps  always,  produced.  Hence  it  has  been  con- 
jectured that  it  may  be  found,  occasionally  at  least,  in  children. 
Bat  although  the  general  appeai-ance  of  the  new  tissue  has 
been  adduced  in  support  of  this  conjecture,  it  1ms  not  as  yet  been 
proved  that  it  is  ever  more  in  the  human  subject  tluin  fibro- 
ctrtilage, 

Whichever  of  the  above  modes  be  followed,  ossification  may 
ummence  either  at  the  surface  of  the  old  bone,  or  in  several 
separate  centres.  The  corpuscles,  at  first  round,  rapidly  shuot 
<iotand  acquire  their  peculiar  characters.     Then  the  Havei-sian 

^Tnicture  of  tlie  femur,  to  ihow  the  conditioiw  of  union  mi  weeks  after  the 
''■■'■Bt.    Ftoaa  the  Uuwum  of  the  Itojal  College  of  Suri;eons,  No.  416. 
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canal  B  are  formed,  and  subsequently  canals  for  blood-Tessel&J 
For  some  time  the  new  bone  is  porous  and  spongy,  like  fast 
bone  ;  ita  change  into  compact  bone  is  very  gra^lual. 

When  the  fragments  do  not  actiaaJly  correspond,  the  nnitingJ 
medium  occupies  externally  the  angle  between  them,  and  extendi! 
partly  into  and  across  the  medullary  canal.  When  they  com- ! 
pletely  overlap,  and  even  when  there  is  au  internal  between  them^ 

Fio.  12»  Fio.  I8.+ 


provided  it  be   not  too   great,   the  same   rule  prevails.    Hi^i 
reparative  ranterial  slmpl}'  lies  between  them,  bridging  over  the 
interval,  and  iiliing  up  &\i  angles  and  irregularities.  It  does  QOt^ 

•  United  fracture  of  tibia.  From  the  Miie«um  of  tho  Roth!  College  of  Sw*1 
peons.  To  show  tin;  frngmentB  merely  gltit'il  l^igether  by  repuntive  mtteriul 
thrown  out  between  them. 

t  Union  of  diBplacett  fracttire  by  a  bridge  of  bone.  From  a  preparatioa  in  tlia  , 
HuBeum  of  the  Ruytil  Collego  of  Surgeons. 
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any  part  of  the  medullary  caiial :  it  does  not  even  cover 

lDS4.'d  ends  of  Uie  bone.     Thia  simple  fjlueing  together,  as 

^  of  the  adjoining  surfaces,  without  an^ 

ant  matter,  is  well  shown  in  Fig.  12,  of 

,  sixt<?en  weeks  after  fracture.     {Mus. 

Urg.  No.  4^8.) 

o,    in    addition  to  overlapping,   the 

nta  are  more  or  leBs  widely  separated, 

I  of  new  bone,  greatly  varying  in  extent 

)QnectioiiB  according  to   the  reqnire- 

of  different  cases,  form  the  bondn  of 

In  tlie  femur  here  rei»rv8ented  (Fig.13, 

OS.  Coll.  Surg.  No.  ISS),  where  there 
divergence  of  the  fragments,  such  a 
innitea  the  end  of  the  lower  frag^icnt 

aide  of  the  upper.     The  qnantity  of 

eposit  on  the  shaft  of  this  bone  is  a 
of  the  disturbance  to  which  it  waa 
during  union.     In  the  humerus  de- 
jin  Fig.  14  (Mus.  CoU.  Surg.  No.  2938), 
bridge  of  union  has  been  formed  by 

chment  of  the  two  extremities  of  a 
Bparated  splinter  to  the  respective  frag- 

ir  oertain  circumstances  this  process 
oea  a  modification  so  marked,  that 
enttal  identity  with  the  process  of 
in  other  tissues  was  long  overlooked. 
Tersal  occurrence  m  animals,  and  therefore  observwl  in 
eriments,  this  modification  was  first  fully  described  by 
tren,  on  whoso  authority  ipninly  it  was  nccepte<l,  till 
a  few  years,  as  the  sole  and  normal  mode  of  union  of 
fractures.  It  consists  in  the  production,  at  an  early 
I  of  a  ring  or  *  ferule '  of  boue  around  the  fragments, 
by  Dupaytren  *  provisional  callus,*  and  constituting  a 
'  natural  splint,  beneath  which  the  permanent  union  by 
hliate  or  '  definitive  '  callus  takes  place  much  later.  The 
irocees  waa  conveniently,  though  artificially,  divided  by 
ren  into  five  periods. 

a  of  fracture  by  the  attAcboient  to  each  frafrniGnt  of  a  briilgp  formed  by 
td  iptinter.     From  a  preparalion  In  the  Muwmii  of  the  Koyol  Cullpgo 
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Fio.  I6.t 


In  the  firsts  comprising  in  aniinals  ei^ht  or  ten  days,  iht 
poculiaritj  of  the  process  is  ah-eady  seen  in  the  more  copioui 
exudation  of  the  reparative  material,  both  extemallj  to  the  frdg- 
menta,  between  them  and  the  periosteum,  and  internally,  but  td 
a  less  extent,  between  the  medxillnry  membrane  and  the  bone. 
The  great  abundance  of  the  effusion,  its  position  round  the  fr^- 
ments,  and  the  lifting  of  the  periosteum,  are  all  displayed  in  tlw 
annexed  figure  (15),  of  a  fractured  tibia  in  a  rabbit.    (Mus.  CoU 

Surg.  420.)  So  early  as  tlu 
fourth  day  this  exudation  con- 
tains  cartilage  cells,  which 
rapidly  multiply,  so  that  by 
the  eighth  or  tenth  day  it 
exhibits  the  Btructure  of  soft 
cartilage. 

In  the  second  period,  from 
the  tenth  to  the  twenty-fifUl 
day,   while    the  musclee  3I9 
eeparating  from   the   perio* 
teum,   the   soft  external   01 
provisional   callus   grndnall^ 
acquires  firmness,   with   th4 
perfect    structure    of  carti^ 
lage  or  fibro-cartilage.     It  H 
frequently  contracted  immediately  opposite  the  fracture,  and 
adheres  closely  to  the  surfaces  of  bone  beneath.     The  8am« 
change  takes  place  tn  the  internal  callus,    or   *  plug,*  whic 
gnidnally  tills  up   and  ohlifcerates  the  medullary  canal,  bei 
blended  with  the  substance  between  the  fragments. 

In  the  next  stage,  both  the  external  and  internal  callus  ossifu 
ossification  commencing  in  the  parts  farthest  from  the  fracturd 
The  period  occupied  by  this  change  is  variable.  According  t^ 
Lebert,  bone-corpuscles  are  visible  in  the  callus,  especially  neai 
to  the  old  bono,  so  early  as  the  tenth  day,  and  ossification  ifl 
complete  by  the  thirty-third.  Dupuytren,  however,  assigns  i 
to  the  period  between  the  twenty-fifth  and  forty-eighth,  or  evea 
the  sixtieth  day.  The  new  bone  at  first  consists  of  spongy  tissue 

*  Fracturo  of  tbe  tibia  of  a  ralibit,  to  »ihow  tko  drat  stAgo  of  union  by  pn 
TuioDAl  callua.     From  a  pri^paration  in  the  Museum  of  the  Royal  C'ollega  0 

t  OssiBcatioQ  of  prorieional  callus.  Museuin  of  tlio  Royal  College  of  Surgoooi 
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bat  in  the  tonrth  period,  from  the  fiftieth  day  to  the  Hdh  or 
nxth  month,  it  is  stated  to  become  compact.     In  by  far  the 

^oritj  of  cases,  however,  tliis  chan^fe  does  not  take  place:  the 

!1tw  remains  apongv,  or  becomes  compact  only  on  its  surface. 
How  great  an  extent  of  callus  may  thna  be  converted  is  seen  in 
5. 16,  repn-senting  the  ossified  radius  and  ulna  of  a  small  bird, 

bept',  on  thi!  ulna  at  li^itst,  thH  callus  is  eonsidci-ahly  larger  than 
tiie  original  bone.     (From  Mus.  Coll.  Snrg.  No.  426.) 

Lastly,  abont  the  fifth  or  sixth  month,  the  intermediate  tissne 
casiBes,  forming  the  permanent  bond  of  union,  or  permanent 
callus.  In  a  very  few  cases,  however,  there  appears  to  be  an 
st  of  development  previously  to  this  last  change ;  so  that 
is  never  any  direct  union  of  the  fragments,  which  remain 
ia  the  condition  of  the  human  rib  (three  months  after  fracture) 
Rpresented  in  Fig.  17  (from  St.  George's  Hosp.  Hus.  I.  72), 

Fio.  I7.» 


^9hnT9  the  line  of  fracture  is  still  occupied  by  fibrous  tissue  only, 

ounded  by  a  large  ossiBed  callus.     Mal^igiie  incorrectly 

this  as  a  usual  and  normal  occurrence,  ima^nin^  that 

I  pimuinent  callus  ia  met  with  only  when  tlie  external  haa 

liem  absorbed  by  presswrft. 

The  only  bones  which  normally  and  consfa-ntly  unite  by  thiB 

in  nuLn  are  the  ribfl.     OccuAiunulty  it  is  seen  in  the 

bvicle  and  hnmems;  raa«ly  in  the  tibia,  fibula,  and  other 

In  children,  however,  it  is  more  frequent ;  according'  to 

5u,  almost  constant.     Although  Dupuytren  entt^rtuincd 

•  idea  that  the  provisional  callus  was  intended  as  a  temp<irnry 

pport  during  the  early  stages  of  union,  there  appears  no  just 


'  rai^m  by  pnt\ i.-ionnl  cdlliu  in  tlie  humfm  subject.  Tlio  pn>Ti."i<xial  rallus 
■irtwl :  the  frncturvd  ends  being  fttiU  united  bjr  fibroua  tissue  only.  Frum 
■  Qvorge't  Ilocpitol  Uuwuai. 


n 


TRACTURES. 


ground  for  regarding  it  in  any  otiier  light  tlian  aa  the  natural 
restilt  of  the  irritation  generated  by  the  perpetual  movementa 
of  fragments  invested  hy  much  areolar  tissue.*  For  in  certaio 
fractures,  ae  those  of  the  olecranon,  acromion,  coracoid,  and. 
craniom,  it  is  rarely  met  with,  only  when  there  has  been 
exoessivo  irritation;  and  never  in  the  fractures  of  parts  snr- 
rounded  by  synovial  membrane,  although  in  them  it  would  be 
of  especial  service  for  the  supposed  purpose.  Moreover  its  grett 
extent  in  some  instances,  and  its  somewhat  capricious  distxibn- 
tion  in  such  a  case  as  that  represented  in  Fig.  1 6,  show  that  it  is 
the  result  simply  of  irritation.  The  tardy  ossification  of  the 
permanent  intermediate  tissue  may  arise  from  the  mechanical 
obstruction  of  the  external  ring  of  bone. 

A  condition  in  many  respects  analogous  to  that  just  describeil 
is  met  with  in  the  repair  of  certain  fractures  in  the  neighbour- 
hood of  joints,  especially  of  the  hip-joint,  when  accompanied  by 
much  deformity,  in  which  strengthening  buttresses  of  bone  are 
thrown  out,  on  the  concave  side,  manifestly  as  the  result  of 
irritation. 

In  inflamed  simple  and  in  compound  fractures  a  third  mode 
of  union  is  met  with,  viz.  union  by  granulations. 

In  comjmund  fractures  there  is  usually  greater  injury  to  the 
soft  parts  than  in  simple.  Kither  they  are  crushed  and  their 
vital   powers  annihilated   at  once,   or  great   iiLflanimation  ifl 

followed  by  extensive  suppuration  and  sloughing.     The  perioe^ 

teuni  is  generally  torn  away  from  the  bone,  and  the  meduU^^H 
membrane  is  either  crushed  and  lacerated  or  involved  in  S 
subsequent  inflammation.  The  inQammatoi'y  effusion  among 
the  deep  muscles  generates  a  capsule  around  the  fragments, 
arising  from  the  healthy  bone  beyond  the  t<^im  periosteum.  In 
the  majority  of  cases,  the  ends  of  the  bone,  thus  lying  in  a 
closed  abscess  and  bathed  in  pus,  die^  the  necrosis  being  limited 
by  the  extent  to  which  the  periosteum  and  medullary  membrane 
are  torn  away.  After  the  separation  of  the  Hequettti-um,  granu- 
lations spring  up  from  the  exposed  surfaces  and  ossify.  If  th6 
necrosis  does  not  involve  the  whole  thickness  of  the  bone, 
partial  and  imperiect  union  may  take  place  before  the  separa- 
tion.    Generally  the  slow  exfoliation  and  the  lengthened  sup- 


•  Paget  fliig^Bsts  a  wcond  reason  for  its  constancy  in  animaU— «  preatpr 
general  tendencj  in  tiem  to  tbu  produclion  of  bou*. — Zfvturn  on  Surff.  /W4 
vol.  i.  p.  240. 
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puration  so  weaken  the  powers  of  the  part  and  of  the  consU- 
tntioQ  that  osaiijcation  ia  Unions  and  may  be  altogetli*!r 
ftiTCsted.  Even  when  there  ia  no  necrosis  the  progress  is  in  all 
other  respects  the  same.  After  the  completion  of  union  the 
idaptation  of  the  fragments  is  generally  less  perfect  than  aftt»r 
nmple  fractnre ;  morbid  deposits  of  bone  from  iuHammation 
»re  more  frequent  and  more  irregular,  and  there  is  greater 
•dhiMion  of  the  tissues  one  to  another.  This  is  especially 
otMerrable  after  compound  fractures  of  superficial  bones,  as  Uie 
tibia,  to  which  the  skin  is  often  long  adherent. 

The  changes  which  occur  in  the  latter  part  of  the  process 
of  repair,  viz.  the  shaping  or  modelling  of  the  bono  after 
its  onion  is  complete,  so  as  to  restore  it  as  nearly  as  possible 
to  its  original  condition,  are  these:  1.  All  rude  and  unneces- 
sary projections  are  removed  by  absorption.  The  sharp  points 
left  by  the  orerlapping  of  ill-united  fractures,  whether  deep  or 
?nperficial,  are  first  softened  by  the  disappearance  of  their  earthy 
matter,  and  subsequently  removed  and  rounded  off.  It  has  been 
ijuestionod  whether,  after  the  repair  by  provisional  callus,  this 
ciUns,  once  ossified,  is  absorbed.  The  absorption  is  certainly 
ootcomplete.  In  most  ribs  that  have  been  broken  there  remains 
»ore  or  less  enlargement  at  the  seat  of  fracture.  M.  Lam- 
bron  refers  all  absorption  to  the  continual  pressure  and  friction 
rf  the  muBcIes.*^  2.  When  the  fragments  overlap,  the  exposed 
ends  of  the  medullary  caual  are  closed  by  a  layer  of  compact 
tiaroe(Fig.  12).  3.  The  new  bone,  at  first  uniform  in  structure, 
hu  to  acquire  the  firmness  and  strength  of  compact  bone  exter- 
nally, and  internally  to  be  hollowed  for  a  new  medullary  canal. 
ITbatever  the  relative  position  of  the  fragments,  the  medul- 
lary canal  usually  becomes  continuous  in  the  two.  Even  where 
lliey  orerlap,  their  compact  walls  are  absorbed,  and  the  cancel- 
Ions  tissae  and  canal  of  the  one  become  eventually  contiinions 
»ith  those  of  the  other.  In  the  clavicle  here  represented  (Fig. 
H,  from  St.  George's  Hosp.  Mus.  I.  87,  and  I.  88)  the  resto- 
ntion  of  the  cancellous  tissue  is  almost  perfect,  notwithstanding 
tiic  im'tation  to  which  the  part  must  have  been  Hubjected 
during  union,  as  evidenced  by  the  large  irregular  deposit  of 
arv  bttne  externally  {Fig.  19).  It  sometimes  happens,  however, 
Uiat  the  ping  which  is  formed  in  the  process  of  union  by  pro- 
*Tinnil  callus  remains  as  a  permanent  septum.     For  a  long 
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time  aftor  union  the  new  bone  is  more  Taeculur  than  the  old, 
and  contains  more  animal  matter."  GJeneraUy,  in  the  course 
of  a  year  or  little  more,  ail  the  tisauea  concerned  ore  restored 
to  their  normal  state,  however  much  their  relative  potiitioiu 
may  be  altered. 

If  the  coaptation  of  the  fragments  is  jjoodand  union  healthy, 
the  old  bone  itself  undero-oea  no  change.  Curling,  indeed,  has 
endeavoured  to  show  that,  in  fractures  of  long  bones,  the  frag- 
ment which  is  cut  off  from  the  nutrient  artery  becomes  more  or 
leaa  atrophied  ;t  bat  his  theory  has  received  no  aapport  from 
other  observera.     But  if  there  is  great  overlapping,  with  tediona 

Fio.  la; 
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union,  both  fragments  suffer  more  or  less  atrophy ;  they  are 
shrunken  and  conical,  and  their  cells  enlarged.     The  same  con- 
dition may  result  from  other  causes  of  local  debility  or  tedious 
union. 
The  time  requisite  for  the  various  stages  or  for  the  completkm 

•  Von  BThra,  in  Chem.  Ifntert.  wiwr  ftia  KnocHon,  ^c,  1844,  p.  305;  mid 
Howi^liip,  Mctl-Chir.  Trans,  vol.  U.  p.  143. 

t  Mfd.-C'hir.  Trann.  vol.  xx.  p.  336. 

X  Section  of  fracture  of  the  clavicle,  united  with  much  external  deposit  of 
bone — sbowin^  the  n-At<>ratiou  of  the  caiic^lloiu  tUaue  of  the  booft.  From 
St.  Oeiwife'*  Hosjiitiil  Mu-ioiini. 

I  Exteni&l  viow  of  the  same  pFe]>flr»tioa. 
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of  anion  can  oever  be  predicated  with  certainty.     No  deductions 

from  fiperimenU  on  animals  can  W  applied  to  man.     Only  ajv 

^>xiiuate  dates  can  be  given.     Oaaitication,  in  the  ordinary 

t»i^y  in  aimple  fractiires,  is  rarely  completed  before  the  ninth 

or  tenth  week,  even  under  favourable  conditions.     This  period 

ii  wbjecl  to  variation  from  many  causes  :  the  age  of  the  patient, 

the  Biie  and  situation  of  the  broken  bone,  the  nature  of  the 

(indare,  and  the  relative  position  of  the  fiTi.^ment8. 

[q  infants  fractures  unit<*  with  murvellous  rapidity.  Ten  or 
twi'ke  days  are  often  sufficient  for  the  forearm  or  humerus. 
On  the  other  hajid,  iii  old  a^  the  i>eriod  is  greatly  protracted, 
in  proportion  to  the  want  of  vigour  of  tlie  individual.     deterU 

»^wfi&w,  the  larger  a  bone,  tlie  longer  the  period  it  reqnii-ea  for 
KtmoioQ.  It  may  be  on  this  account  alone  that  the  bones  of 
■ftf  loirer  extremity  appear  to  unite  more  slowly  than  those  of 
tlw  upper.  But,  however  tliis  be,  the  x>osition  of  the  former, 
iring  upon  them  much  more  violence  and  weighty  prolongs 
^  period  necessary  for  the  treatment  of  their  fractures,  which 
ffdixuu'ily  require  the  retention  of  apparatus  from  eight  to 
tvehe  weeks,  while  three  or  four  suffice  for  those  of  the  upper 
eitr^mity. 

The  relative  position  of  the  surfaces  of  the  fragments  has  the 
iBoit  marked  influence  over  the  rapidity  of  union.  If  they 
QverUp.  it  is  proportionately  retarded.  If,  in  addition  to  over- 
kppifig,  they  are  more  or  less  8epai*ated ;  or  ii*  they  are  very 
oblique  and  smooth,  so  that  thoy  readily  glide  one  over  the 
olhttr ;  or  if  they  touch  only  by  their  jK-'riosteal  sides,  nearly 
doublfl  the  ordinary  time  will  be  required  for  their  union, 
partly,  no  doubt,  in  consequence  of  the  difficulty  of  maintaining 
them  at  rest.  Cases  of  double  fracture,  in  which  it  is  difficult 
arimposgible  to  prevent  riding,  are  always  tedious. 

Compound  fractures  demand,  on  an  average,  three  times  the 
period  required  for  simple.  The  most  tedious  are  gun-shot 
vounds,  on  account  of  the  extensive  comminution  of  the  Ix^.ie, 
ud  the  damage  to  the  soft  parts.     Next  to  them  are  clean-cut 

Jbiotun?8,  in  which  nearly  all  the  tissues  are  divided. 
When  there  has  been  actual  loss  of  bone,  in  consequence 
etlier  of  the  removal  of  splinters  or  CA>mminuted  portions,  or  of 
Miring  off  the  end  of  one  of  the  fragments,  the  extent  of  restora- 
iion  varies  in  diil'ereut  cases.  In  most  instance.s  it  is  little  or 
ame,  and  the  limb  is  permanently  shortened  to  the  extent  of 
the  IcMS.     Many  remarkable  cases,  however,  are  recorded  of  the 
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regeneration  of  large  pieces  of  bone,  generally  in  the  tibii 
Dolamotte  mentions  one  in  which  no  less  than  six  inches  i 
this  bone  were  restored.*  In  another  related  by  Gooch,t  & 
inches ;  and  in  others,  two,  three,  four,  or  five  inchest  bai 
been  replaced.  The  more  favourable  cases  of  this  kind  occnr ; 
young  subjects,  and  the  restoration  is  effected  by  the  ossificatio 
of  effused  lymph.  The  more  it  is  by  granulation  the  less  perf© 
is  it.  From  the  recent  experiments  of  M.  01Uer,§  confirrao 
as  they  have  been,  by  others,  it  appears  that  the  restoration 
exactly  in  proportion  to  the  integrity  of  the  periosteum,  U 
preservation  of  which  membrane  is  therefore  of  the  first  impa 
tance  in  all  cases  of  resection. 

Perfoiutions  of  bone  by  balls,  or  other  foreign  bodies,  gem 
rally  become  filled  more  or  leas,  with  new  bone.  When  the  pel 
foration  is  larjje,  bony  oftshoota  from  the  edges  partially,  bl 
never  completely,  close  it. 

A  fracture  extending  into  a  joint  is  never  followed  by  reunic 
of  the  articular  cartilage.  There  is  always  on  the  second  ( 
third  day,  or  even  earlier,  moi-e  or  less  sjtTioviaJ  intiammatiol 
In  simple  fracture  this  may  subside  without  further  miachie 
the  bone  unites,  leaving  an  interval  between  the  borders  of  tb 
cartilage,  which  may  or  may  not  be  filled  with  fibrous  tissQi 
lo  more  severe  coses,  a  false  membrane  may  form  on  tl 
synovial  snrfaces;  or  inflammation  extends  to  the  cartilag 
which  is  more  or  leas  eroded,  and  a  cure  is  effected  by  fibron 
or,  rarely,  by  bony,  anchylosis.  In  compound  fi-actures  son) 
degi'ee  of  destruction  and  subsequent  anchylosis  is  inevitaM 
in  proportion  to  the  size  of  the  joint  and  the  nature  of  the  frtt 
ture.  Rarely,  indeed,  does  a  fractured  joint  entli^ly  recow 
its  functions. 

Separations  of  epiphyses  unite  by  the  same  process  as  frafl 
tnres.  But  if  the  union  is  vicious,  and  the  separated  epiphyd 
is  the  head  of  the  humerus  or  femur,  this  accident  is  invariafal 
followed  by  atrophy  of  the  limb,  from  imperfect  growth  of  th 
injured  bone ;  the  consequence,  apparently,  of  the  partil 
destruction  of  the  fibrous  layer  connecting  the  epiphysis  to  ti 
shaft  (v.  also  p.  40). 

•  TraiU  Comp.  de  Ckirwffie.  obs.  80. 
f  Ca»e$  and  Prac.  Jtemarkt  in  Surgery,  1768,  p.  97. 
I   Rccor  led  by  I'billipfl,  Van  Swieteo,  uid  Dunn.     Seo  Obs.  cm  Compciai 
J-YaftureM,  in  Meii.-f^/tir.  TraiiK.  vol.  xii. 

$  RecSerches,  £xp.  &c.,  in  Brown-SiStjuanl's  Joum.  d«  la  Phyt.  Jan.  and  Api 
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\iied  fraclur&s, — The  process  of  union  may  be  delayed  or 
eompletely  ftiresU^d  at  any  period  of  its  progress.  But,  inasmuch 
lithe  time  requisite  for  consolidation  is  very  variable,  and  there 
tK  no  signs  by  which  to  determine  the  precise  period  of  arrest, 
tfae  distinction  between  retarded  union  and  non-union  is  more 
or  less  arbitrary.  They  both  acknowledfje  the  same  causes,  and 
demand  similar  treatment. 

Certain  fractures,  from  special  causes,  rarely  unite  by  bone. 
Tiey  are,  firaoture  of  the  neck  of  the  femur,  of  the  condyles, 
of  the  humerus,  of  the  olecranon,  coronoid  process,  and  the 
■kella. 

^iTnanited  fractures  are,  fortunately,  rare.  Amesbury,*  in- 
'  deed,  states  that  he  had  in  1828  seen  fifty -six  cases,  and  some 
ijetn  later  ninety;  but  his  experience  is  quite  exceptional. 
LcmMlalet  found  that,  of  4,000  fractures  treated  at  Mkldluaex 
Hospital,  only  four  or  fire  refused  to  unite ;  Norris  %  did  not 
iBwt  with  one  case  out  of  946  fractures :  the  cases  which  he 
Mw  were  sent  from  elsewhere.  Liston  met  with  only  one  in  his 
otm  practice ;  and  other  siugeons  give  similar  testimony. 
Haoultou  reckons  that  they  do  not  exceed  one  iu  500  cases,  and 
eren  this  estimate  appears  high.  They  are  more  frequent  in 
nales  than  in  females.  The  relative  liubUity  of  different  hones 
ii  exhibited  in  a  table  of  150  recorded  cases  drawn  up  by  Norris. 
Of  these,  forty-eiorht  occurred  in  the  femur,  forty-eight  in  the 
boinerus,  thirty-three  in  the  leg,  nineteen  in  the  forearm,  and 
two  in  the  lower  jaw.  Other  bones,  however,  are  not  exempt ; 
iutances  having  been  met  with  in  the  clavicle,  ribs,  acromion, 
ud  eren  the  spine. 

The  mode  of  c^^nnection  of  the  fragment  is  of  four  kinds :  1. 
in  a  few  eases,  they  are  enclosed  iu  a  mass  of  fibro-cartiluge. 
This  may  bo  provisional  callus  arrested  in  its  development,  or 
the  result  of  subsequent  irritation.  This  ^'ariety  of  union  is 
fclways  painful  under  rough  handling.  2.  In  others,  also,  but 
few  in  number,  and  only  in  anipmic  subjects,  there  is  absolute 
■nut  of  uniting  medium  of  any  kind.  The  ends  of  the  bone  are 
itrophied,  loose,  and  very  movable.  The  limb  is  shoHeiied,  and 
quite  powerless.  3.  Occasionally  a  genuine  diaxthrodial  joint 
is  established.      A  typical  illustration  of  such  a  joint  iu  the 


*  O&f.  M  ^U«re  m^  Tftmtment  ttf  /VvMterM,  &«.  pt  ii.  p.  19.1,  Lond.  1828. 

•  Prafttrttl  Trrattv  on  h'ractvres,  I^nnilon,  I8JJ8. 

X  '  Un  tht;  OcciirrtDCB  of  Non-uuiou  afl«r  Frttctures,*  Amtr.  Joum.  o/Afed,  Sou 
Ibb.  l&IS,  art  1 :  the  moet  complete  article  for  refuniiice  on  the  subject, 


humerus  is  shown  in  Fig.  20.  (Mus.  Coll.  Surg.  No.  462.) 
TIiu  ends  of  the  Iragiuent^  are  greatlj^  enlarged,  each  being 
altomatoly  concave  and  convex,  and  fitting  occuratelj  to  the 
irregiilaritioa  of  the  other.  These  ends  are  covered  by  a  smooth 
fibrous  tissue,  the  whole  being  surrounded  by  a  strong  capsular 
ligament,  repi-csented  iu  the  drawing  only  at  the  sides.  la 
other  cases  the  ends  of  the  bone  are  covered  with  cartilage,  or 
worn  down  by  friction  to  a  hard,  or  even  ivory-like  surface.  la  J 
the  preparation  in  ihv  MuM^um  uf  the  College  of  Surgeons  (No^J 


Fm.  20.* 


Fio.  21.t 
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469),  from  which  i'ig.  21  is  taken,  and  which  is  described  as  a1 
fracture  of  four  or  five  years'  standing,  the  ends  of  tlie  bone  are,j 
as  here  depicted,  studded  with  cartilage,  and  enclosed  in  ftj 
hr^re  and  loose  synovial  oaj>snl(!,  in  which  were  found  a  great! 
number  of  false  cartilages.  This  kind  of  union  is  always  the  ^ 
result  of  considerable  motion.     It  is  never  seen  after  a  com- 


•  FaW  joint  atVr  (rtctiire ;  showing  the  end*  adaptwd  to  each  other,  and  united  : 
by  *  cajwular  lipument.     Fmm  the  Mm«uni  of  the  Hoys]  Colh'(w  of  Surgwus. 

t  r'slse  jciiiil  after  fracture  ;  nhowirip  ft  large  ami  loouw  »yiii»vial  capsule  con- 
taining Dumwroua  falae  carlilagCB.  From  iLe  Mii^Liim  of  the  Itoi,al  ColU-gwof 
Surgeons. 


rttnd  fractnre,  when  there  is  always  some  kind  of  fibrons  con- 
akm.  4.  la  by  fai-  the  majority  of  crises,  the  union  is  by 
VDOS  tissue.  This  tissue  firmly  adheres  to  the  bone,  and  is 
Tf  plifthle.  In  some  cases  it  is  so  short  as  to  constitute  a  kind 
f  Bynchondroeis  between  the  fra^nents,  admitting  scarcely 
ftj  moTeraent.  Tn  others  it  is  long  and  flexible.  It  may  be 
Btire,  or  separated  into  two  or  more  bands.  The  ends  of  tlie 
oae  axe  commonly  smooth  and  rounded  off;  sometimes  they 
IV  riuunkeu  and  pointed ;  at  others  more  or  less  enlarged  by 
MesBOry  bony  growths — a  circumstance  highly  favourable  to 
\u!  prognosis.     The  medullary  canal  is  closed. 

It  is  not  always  possible  to  ascertain  the  actual  condition  of 
be  part :  but  the  points  to  be  observed,  as  bearing  practically 
iD  the  treatment,  are,  the  relative  positions  of  the  fragments ; 
heir  mobility ;  as  far  as  possible,  their  condition ;  the  degree 
ind  natxire  of  the  deformity;  and  the  sensitiveness  of  the  part 
nder  manipulation. 

The  causes  of  non-union  arc  constitutional  or  local.  The 
onner  include  all  those  conditions  in  which  the  powers  of  the 
ifftem  ore  mnch  impaired.  They  are  old  age,  pregnancy,  lac- 
litioD,  syphilis,  phthisis,  fevera,  general  cachexia,  and  scurvy. 

G«aerul  fevers  and  internal  inflammation  always  arrest  the 
pngresft  ot  union,  and  may  even  cause  resoftening  afler  ita 
semiiBneeinent.  It  is  only  when  accompanied  by  unusual  de- 
kffify,afl  in  some  cases  mentioned  by  Bonn,*  that  old  age  is  able 
ll  retard  it.  The  same  is  true  of  pregnancy,  lactation,  and 
^pbilis,  the  intiuenee  of  which  has  been  doubted  by  some 
l«UM>n.t  Schuiucher  sow  union  delayed,  in  unhealthy  or 
terofalous  subjects,  for  eight  or  nine  months,  and  in  one  case 
ibr  mure  than  a  year.J  Insuflicient  food,  or  the  want  of  an 
bibitMal  stimulus,  will  prevent  union. §  Brodic  refers  to  the 
exu&ples  of  two  corpulent  patients,  one  male,  the  other  female, 
a  vhom  an  intontional  persistence  in  low  diet  for  some  months 
jwriously  to  the  fnu;tnre  hud  this  result.  [|  In  consecpience  of 
Wand  iiistiffieient  food,  almost  all  the  gun-shot  fractures  which 

U>x«y  witnessed  in  Syria  were  followed  by  non-union.^     It 
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An.  'Frvturv'  in  Du<.  dt  Mtd.  \8m,  t.  xiii.  p.  402. 

FoTfUjupIw  ofnoa^unioD  from  tbes«  cauws,  aee  Norris's  papier,  aupra  cit. 
:  VfrmixMe  Mr.  Hchriftrn,  I).  I  p.  2A. 

\  'I'***  of  rouuited  I'  mciurc.'  bj  B.  Paffc,  Mtd^-CHir.  Tratu.  1848,  p.  13fi. 
I  16^  Gat.  vol  xiii.  p   W,  vol.  SIT.  p.  Old. 
1  Him.  it  aUr.  rttil,  1812,  t.  ij.  p.  131. 
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hoB  been  traced  to  the  enerratlon  consequent  on  habitnal 
charges,*  to  general  dropay.t  to  copious  bleeding,  followed 
low  diet.J  Heath,  of  Newcastle,  has  noticed  that  the  dietj 
most  of  hia  patients  hafl  been  deficient  in  vegetable  allmenti 
Bnt  theniost  marked  effects  of  impaired  nutrition  are  witnei 
in  scun'y ;  the  power  of  which  not  meit^ly  to  prevent  union, 
to  dissolve  it  months,  or  even  years,  after  its  completion, 
been  pointed  out  by  Lord  A4i9on,||  Sir  S.  Hammick, 
Desaulfc.^f 

In  certain  obscure  cases,  in  the  absence  of  apparent  cat 
non-union  has  been  ascribed  to  some  iinknown  peculiarity 
constitution.  Two  such  cases  are  recorded  by  S.  Cooper,**  a 
five  by  Sanson. ft  A  clue  may,  perhaps,  be  given  to  at  lei 
some  of  them  by  an  observation  made  by  Penel.Jt  He  fori 
the  urine  of  his  patient  alkaline,  and  loaded  with  earthy  ph) 
phates.  In  a  few  cases  of  tardy  union  the  author  has  fod 
these  phosphates  in  excess,  bnt  not  always  with  alkaline  urii 
This  condition  appears  to  be  due  to  long  confinement-  \ 

The  local  causes  are  much  more  numerous.  They  arc  eitl 
indirect,  as  iutiamuiatiou  of  the  soft;  parts,  paralysis,  obstructiti 
to  the  circulation,  and  local  anicmia  from  bad  treatment;! 
direct,  viz.  diseases  of  the  bone,  the  presence  of  a  foreign  boi 
separation  of  the  fragments,  and  motion.  I 

Local  inflammation,  or  abscess,  or  an  nicer,  usually  reta^ 
union.  Wardrop§§  mentions  the  case  of  a  sailor  with  compoij 
fracture  of  the  leg,  in  whom,  on  three  separate  occasions,  i 
uniting  medium  was  resofteued  in  consequence  of  attacks  I 
erysipelas.  A  few  instances  of  non-union  from  recent  paralyi 
have  been  met  with.||If  The  result,  however,  is  not  constant^ 
least  in  paralysis  of  long  standing ;  for  a  fractured  tibia  1 


•  MarrifTtiea,  i?i«.  mr  la  Form,  de  Cal,  Pttria^  1783;  and  Thiony,  JSi 
rience,  1841. 

+  A.  Cooper,  sup.  dt  p.  670. 

X  Huwtmn,  Jour,  dti  2*r(.<yri!H,  t.  ix.  p.  101. 
5   LnmH,  IBTi^,  vol.i.  ji.  nil. 
n    Voyage  romui  thu  IVurld^  15th  ed.  p.  143, 
II  Jovm.  de  Vhir.  i.  ii.  p-  UIB. 
••  Did.  ofPrac.  Surtf  7th  ed.  18.18,  p.  BCl. 

tf  Dkt  de  Mf-d.  ei  de  Chir.  prat.  t.  iii.,  art  '  .\rticiilntion  AnormnJe.'       I 

XI  J'WuL  Med.  and  I'ht/a.  Jour.  voL  xiv.  1806,  p,  •».  j 
\%  yM.-Chtr.  Tram.  vol.  T.  p.  378.  j 
II II  Trartira'fl  J-'ui-Ota-  Inquiry,  kc  p.  43C ;  and  B.  PliUIipe,  in  l/md,  Med.  (k 
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^eea  known  to  unite  readily  in  a  man  who  had  been  palsied  for 
ttieaty  years* 

Otetraction  to  the  circulation  hy  pressure  npon^t  or  ligar 
^moff  the  main  artery  above  a  fructore  occasions  considerable 
<feUy  of  union.  Tins  was  shown  by  Brodie  in  numerous  ex- 
pmmaata  on  ammals.}  The  same  is  the  result  of  early,  tight, 
•r  prolonged  bandaging.  In  Fmnce,  where  the  treatment  by 
immuvable  apparatus  has  been  employed  much  more  extensively 
tUaD  in  England,  it  hus  been  found  that  fractures  so  treated 
uit«  in  general  but  slowly,  occasionally  not  at  a!l  ;§  and  Tixija 
Hul  Duhamel  proved  experimentally  the  prejudicial  influence  of 
itrong  pressure  over  the  seat  of  fracture.  Prolonged  bandag- 
ing or  the  excessive  employmeut  of  euiollieuts  and  refriguraut 
lotions  in  the  CJirly  treatment  produces  an  anieniio  condition  of 
the  limb,  to  which  Cloquet||  has  given  the  name  of  local  scurvy. 
Tbe  skin  is  pale,  and  deprived  of  its  natural  secretion ;  the 
Ksticle  separates ;  the  whole  limb  is  shrunken  or  oedematous. 
letimes  points  of  ecchymosis  appear,  which  extend  more  or 
over  the  limb.  In  com^Kiuud  fractures  the  granulations 
soft  and  livid,  readily  bleeding,  and  secreting  &  thin, 
pus.     Of  course,   consolidation    of   the  fiucture    is 

Separation  of  the  fragments  is  manifestly  the  cause  of  non- 
in  fracture  of  the  patella,  and  probably  in  all  those  special 
which  rarely  miite  by  bone.     It  is,  perhaps,  the  real 
cle  to  union  in  those  few  cases   in  which  a  fragment  of 
:  or  tendon,^  or  a  Lirge  effusion  of  blood,  has  been  foiuid 
between  the  fragments ;  an,  were  the  interval  small, 
sun;  could  scarcely  fail  to  cause  absorption  of  the  intervening 
;  tiftsue.     In  one  singular  instince,  mentioned  by  Berard,  a 
clavicle  united  by  two  bridges  of  bone,  enclosing  tha 
subclavius. 
TTift  most  constant  cause  of  non-uninn  is  undoubtedly  motion. 
was  able  to  trace  this  cause  for  twenty-two  o\it  of  forty- 
cases,  and  suspected  it  in  others.     Amesbury  goes  much 


*  BiMk.  Limd.  nftO.  Gaz.  1840.  p.  07. 
t  Une«,  in  LmcH,  F<-b.  fi,  1650. 
\  Mid.  Oim.  vol.  lir.  Rtip.  cit. 

I  Mlpmm  A  Af.  Roijitettn,  Ac,  Ooz.  mStL  1831,  p.  C90. 
I  Art.  ■  Frmcture  '  i(i  VicL  de  M^d.  sup.  cit 

%  .SL  C«oper,  ID  Diet,  of  Fract.  Stirg.  1S38,  p.  561 :  and  Stanley,  in  Ltwcel  for 
faSU,ToLL 
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farther.     He  malutaina  that  it  is  the  cause  in  almost  all 
and  that  it  is  due  generally  to  the  inadequacy  of  the  ordina 
apparatus.  That  this  is  an  exaggeration  is  shown  by  the  faotlltl 
with  which   moat  fractnrea  nnito  under  ordinary,  or  even 
treatment;  by  the  rarity  of  non-noion  in  the  ribs  and  claric 
or  after  double  or  compound  fi-actures ;  and  by  the  occasion 
reabsorption  of  the  callus  from  fevevs.     To  prevent  union, 
motion    must  be    considerable    and    long  continued.     To 
influence   of  certain   i>owerful    muscles,    as    the    deltoid 
psoas,  is  due  the  frequency  of  non-union  in  tho  humerus 
femur. 

Numerons  measures  have  been  devised  for  the  cure  of  ps 
arthroses.     But,  as  the  distinction  between  the  delay  and  ar 
of  the  process  of  union  is  in  all  cases  doubtful,  it  is  only  ; 
tho  failure  of  the  milder  methods  that  recourse  to  operation 
justiGable.     For  practical  purposes,  indeed,  the  failure  of 
means  short  of  operation  may  be  regarded  as  the  only  abaolv 
proof  of  such  arrest. 

The  indications  for  treatment  are  four.     1.   To  remove 
local  impediments,  as  foreign  bodies,  dead  bone,  and  disease 
the  bone   or   soft  parts.     2.   To  improve  the  general  hcslti 
3.  To  ensure  the  primary  conditions  of  union,  immobility  i 
contact   of  the  fragments.     4.  To  excite,  by  artificial  rae 
the  Buspejided  reparative  action  between  and  around  the 
ments. 

Tho  various  constitutional  cachczite  must  of  course  be  met  1 
their  own  special  reintnlies.     Change  of  air  and  scene,  and  il 
proved  living,  are  often  all-sufficient  treatment.     In  cartes 
debility,  with  excessive  secretion  of  phosphates,  as  in  Pene 
case,  mineral  acids  and  tonics  are  required.     Mercury,  given  { 
salivation,  as  first  recommended  by  Floury,  even  in  cases  whe 
there  is  no  suspicion  of  syphilis,  has  been  much  vaunted  by  i 
and  has  occasionally  been  of  service  where  other  means  h&|| 
failed.*  It  has,  however,  repeatedly  been  found  useless,  and< 
be  tried  with  safety  only  on  plethoric  patients. 

The   local   means  which  have  been   adopted  to  answer  tl 
remaining    indications    are :    1.  Best    and    pressure.     2. 
tcrual   stimulants.     3.  Friction.     4,  Setons.     5.  Acupnnct 
6.    Galvanism,     7.  Subcutaneous   incision.     8.   Perforation 
the  bone,     9.  Resection,  with  or  without  ligature  of  the 


llammick,  op.  cit ;  and  B.  Cooper,  is  Otnf'0  Hotp.  Meporii,  1837,  p,  880> 
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ita.  10.  Heaection,  with  preservation  of  the  periosteum. 
1.  Rasping  the  enda  of  the  bone.  12.  Cuutcrisation. 
1  Stimalant  injection,  14.  Dieffenbach's  operation. 
Amesbory,  following  out  his  own  doctrine,  maintains  that, 
Eioept  in  the  rare  cases  of  pret^matual  joint,  or  when  union  is 
ited  by  the  presence  of  a  foreign  boily  or  diseased  bone, 
and  pressure  are  almost  inriirinblj  sufficient  for  tlie  cure.  Bv 
hi»  method  he  has  succeeded  with  fractures  of  from  ten  weeks* 

sixteen  months'  standing^,  even  after  setons  and  other 
Mumrea  had  failed.  Although  others  hare  not  found  this  treat- 
neot  so  universallr  successful,  it  must  of  course,  in  the  great 
tDAJority  of  cases,  take  precedence  of  any  other.  It  is  specially 
kjiplicable  ill  thuse  cases  where  uou-union  depends  on  motion  or 
nnlputtition,  or  on  deficient  local  action  from  general  ansemia, 
ithont  atrophy  of  the  fragment*i,  and  in  all  cases  attended  with 
Uuckening  and  tenderness  at  the  seat  of  fracture. 

If  the  limb  be  healthy,  Amosbnry's  or  some  other  form  of  im- 
■orable  apparatus  is  the  most  efficacious.  But  if  it  be  oedema- 
or  inflaiued,  or  atrophied,  movable  splints  are  better. 
tWire  are  cases,  especially  in  children,  iu  which  it  ia  scarcely 
poisible  to  obtain  perfect  immobility  except  by  including  in  the 
appaiatos  the  adjoining  part  of  the  trunk.  Lateral  pressure 
Imy  be  made  by  bandage  and  compresses;  longitudinal  by 
tratch«d  splints  in  the  upper  extremity,  by  straps  and  collars  in 
lh»  lower.* 

In  moot  cases  it  is  not  enough  to  keep  the  fragments  in  close* 
contact,  A  certaiu  amount  of  stimulus  is  requisite.  For  this 
lorpoae,  Amesbury  directs  that  the  pressure  be  sufficiently  great 
to  produce  pain  iu  the  course  of  a  few  dajrs.  The  duration  of 
tawtment  in  his  cases  varied  from  throe  to  ten  weeks.  In  othera, 
vliexv  rest  alone  has  been  relied  on,  four  or  five  months  have- 
KNDctimes  been  found  necesBary.f 

The  efficacy  of  all  local  measures  appears  to  depend,  not  so 
atwh  on  the  irritation  of  the  bone  itself,  as  on  the  action  which 
tfcfj  arouse  in  the  soft  pai*ts  sun'oundiiig  and  connecting  the 
fcagmenta.  It  has  happened  in  cases  of  tardy  union,  that  an 
toadental  bruise  {  or  attack  of  erysipelas  §  has  hastened  the 


*  to  AmMbory's  7reafiM  for  deUiled  description  of  hia  appanitufl;  ab  appUed 
■■ttnal  Limbs. 
t  Bottnct.  Oas.  m^d.  Sept  18:^. 
Vvjjop,  JfytL-Ciiir.  Trans,  vol.  t,  sup.  cit. 
flasf^  Xh  ^ttudarihrtm  de  fradwd  pro/lcucetUej  1338. 


86 


FRACTURES. 


process.     It  is  on  this  principle  that  external  applications  are 
commended.     Stimulant  lotions,*  bli8ter8,t  iodine,J  gaWanis 
issues,  and  cautery,  have  all  been  used  with  occasional  sncoei 
If  the  Umb  is  atrophied,  and  in  the  condition  of  local  scu 
exposure  to  air  and  light,  friction,  stimulant  embrocations, 
galvanism  are  of  the  g^-eatest  service.  Under  other  cLrcumsf&n 
the  advantages  of  any  of  these  external  applications  are  confii 
to  cases  of  simply  tardy  union  in  supertioial  bones.     In 
they  are  of  undoubted  benefit,  but  only  when  used  at  an 
period,  within  eight  or  ten  weeks  after  the  fracture.     The 
tested,  and  probably  the  most  efficacious,  are  blisters.     Wi 
employed  a  succession  of  small  ones;  Vflpeau,  with  equal  su 
or  nearly  so,  a  few  large  ones.     Malgiiigne  suggests  the  su 
tution  of  sinapism  as  being  more  rapid,  but  does  not  appear 
have  put  his  suggestion  to  the  proof.     Birch  §  found  galvanisi 
of  service  in  two  cases.     Mott[|  tried  it  without  benefit.    Twi 
too,  a  caustic-potash  issue  was  employed  with  success  by 
horne.T 

IViction  of  the  fragments  is  somewhat  more  stimulating  tl 
mere  pressure.  There  are  two  modes  of  effecting  it.  Theusui 
method  is  manual ;  rubbing  the  fragments  against  one  anotl 
for  some  minutes,  till  a  degree  of  uneasiness  or  even  pain  is  pi 
ducod.  It  may  be  repeated,  if  necessary,  daily,  till  the 
becomes  tender  and  pauiful.  It  is  intended  to  break  do 
connecting  bands,  and  even  roughen  the  surfaces  of  the 
The  other  method,  applicable  only  to  the  lower  extremity, 
commended  first  by  White,**  and  iift(?rwards  adopted  by  Hnntcfl 
Champion,  and  many  others,t+  is  to  envelop  the  limb  in  afini 
apparatus,  and  direct  the  patient  to  walk  on  it.  In  White's  cas6i 
a  large  absoeas  formed  in  the  thigh ;  this,  however,  did  not  pr# 
vent  a  favourable  result,  and  is  the  only  instance  in  whid 
positive  harm  has  resulted  from  the  treatment.  In  another  casi 


*  Cloquet,  in  art.  sup.  cit.f  mid  Jobert.    See  I-lcury's  Memoir,  'Quelqi 
consid^rntiona  sur  les  caiuMU  qui  peavent  retaider,'  £c.,  ArcMive*  d«  Midtekn 
•ont  1837. 

t  WfllJccr,  Lonit.  Med.  and  Phifs.  Joum.  xxxii.  p.  470;  Brodie,  sup.  dt; 
Velpaniif  M^d.  opAr. 

t  niichanan,  EtJiay  on  a  new  Mode  of  Treatment  for  Diseased  Joints  end 
Kon-utiion  of  IVactwpM,  LoDiion,  1828 ;  ailm  Crosso  and  Btackwell,  see  Noiris. 

§  In  Sleevpiiii'ft  traiii«]fttion  of  Btiyer'a  work. 

II  Med.  Mid  A"«ry.  Iteg.  part  ii.  p.  Z7^. 

%  Pkilad.  Med.  Recorder,  April  18:^  ••  C<m*  m  Smyery,  1770,  p.  7 

ft  Velpeau,  M^d.  opir.  2Dd  ed.  I.  ii.  p.  683. 
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the  apparatas  coald  not  be  borne.*  Friction  should  always  be 
Ixifid,  ae  snpplementitr.r  to  rest  and  pressure,  before  stronger 
nwssUTVs  are  adopted.  Its  greatest  triumphs  are  in  cases  of 
{Uieral  anaemia,  when  from  the  first  there  has  been  little  or  no 
•fitioD,  and  the  fragments  are  loose  and  movable,  osiu  a  scrofu- 
lad  under  the  care  of  Sir  S.  Hammick.  It  is  of  course 
Dtm-indicatv'd  hj  the  presence  of  infiammatiou. 
[Dr.  Physickt  wits  the  first  to  attempt  the  cure  of  non-union 
r|«8sing  a  seton  between  thefra^ents;  though  the  first  idea 
Mt  has  been  ascribed  to  Winslow.  Since  that  time  setons  have 
en  extensively  emploj'ed,  with  a  considerable  share  of  success, 
ftho  150  cases  tabulated  hy  Norris,  they  were  tried  at  some 
iod  of  the  treatment  in  seventy-two,  in  only  twenty-eight  of 
ch  they  failed.  Although  Dr.  Phyeick,  according  to  his 
pliew^s  report.J  generally  succeeded  by  this  plan  in  the  upper 
emity,  and  failed  in  the  lower,  subsequent  experience  has 
that  it  is  specially  adapted  to  fractures  of  the  leg  and 
and  smaller  bones.  In  these,  failure  is  rare,  Norris's 
pointing  to  only  one  out  of  twenty-two  cases ;  whereas 
humerus  and  femur,  the  unfluccesaful  cases  slightly  pre- 
Bdemte.  The  duration  of  the  treatment  has  varied  greatly. 
allowed  the  seton  to  remain  four  or  five  months,  or  even 
moTv;  in  fact,  till  union  was  either  completed  or  hopeless. 
Jarlc  left  it  for  seven  weeks  ;§  Wardrop  recommends  two  or 
three  weeks  ;  and  Liston  eight  or  ten  days.||  No  arbitrary  time 
can  be  fixed ;  but  the  object  being  to  excite  local  action,  and  not 
t»>  exhaust  the  powers  by  prolonged  suppuration,  which,  indeed, 
is  more  likely  (as  in  compound  fractures)  to  retard  than  to  pro- 
note  union,  besides  increasing  the  risk  of  erysipelas,  the  seton 
iboald  be  removed  as  soon  as  there  is  considerable  solidification 
iD  the  neighbourhood.  If  there  is  no  suppuration,  so  much 
Iha  better.  Adams  mentions  a  case  in  which  the  seton  was 
kft  in  only  four  days,  and  was  yet  successful.^  Its  prolonged 
He  doe«,  indeed,  appear  to  have  impeded  union  in  some  in- 
ftttoes,  especially  in  the  large  bones.**     Liston  records  a  case 


I  the 


*  Sue,  ID  DeMuIt's  dtinqm,  t  U.  p.  312. 
f  A'rw  i'ork  Med.  Jitpogitoty,  vol.  i.  1804. 
X  Brodiv,  liie,  dt. 

f  Mffi-Vhir.  Trans.  Tol.  xii.  189.1,  p.  190. 
li    TViirtirai  Sftrijny,  4th  ed.  1840,  p.  »0. 
%   Mrd.  Tinic*  and  (iia.  1851,  vol.  it.  p.  SOL 
M«]g4igi>e,  p.  311,  sup.  cit 
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where  it  was  left  in  the  bumems  for  tliirteen  months:*  a  QseleM 
arm  was  the  result. 

It  appears  from  the  statistics  to  be  a  matter  of  perfect  indil^ 
ference  whether  the  bone  is  reached  hy  previous  incision  or  not. 
It  is  simply  a  question  of  convenience.  Weinhold  recommended 
a  wedge-shaped  seton,  as  being,  in  his  opinion,  both  safer  and 
,  more  efficacious.t  Its  effect  may  also  be  increased  by  smearing 
it  with  red  precipitate  or  other  irritant,^  or  by  combining  its 
use  with  that  of  friction,  or  even  with  some  more  serious  opera- 
tion. 

The  treatment  by  seton  is  not  alto^ther  free  from  rist 
Twice  it  has  been  fatal.  Many  cases  have  been  endangered  by 
attacks  of  erysipelas  or  profuse  suppuration.  In  Wardrop^ 
case  §  there  was  severe  hicraorrhagu  from  a  wounded  artery. 
In  another,  under  Stansfield,||  the  seton  gave  rise  to  intensa 
pain.  Its  use  is  precluded  by  great  separation  or  excessirt 
mal-posltiou  of  the  fragments,  by  the  absence  of  nniting 
medium  between  them,  by  irregular  deposits  of  bone,  by  the 
proximity  of  a  joint,  or  by  the  antiquity  of  the  fracture,  ln 
most  other  caKOS,  especially  in  the  leg  or  forearm,  it  is  adnus^ 
Bible. 

In  two  casos  in  the  humerus,  and  one  in  the  forearm,  vn 
which  he  was  unable  to  introduce  a  seton  between  the  fragmenta, 
Oppeuheimll  passed  two,  one  on  either  side,  so  as  to 
irritation  in  their  immediate  neighbourhood.  He  recom 
the  operation  as  more  effectual  than  the  ordiiuvry  mode, 
Malgaigne  considers  it  more  rational.  It  is,  at  any  rate,  eqoall; 
successful. 

Analogous  to  setons  are  ligatures,  passed  round  the 
connecting  the  fragments,  and  gradually  tightened  till  thi 
completely  cut  through  it,  thus  stimulating  successively  diff* 
portions.     Sommi^**   used   a   sUver  wire  for  the  purpose,  am 
Seerigtt  a  waxed  thread. 

In  one  ca^e,  in  the  lower  fourth  of  the  femur,  Malgaigne|j 


•  Stiprfl  cit  p.  100.  t  JI»fvitonTii  Jfntrruit,  May  1826. 

X  Weinhold,  ul  gupnt;  SDd  Llston,  in  Lam-fi^  -^P"^  ■^>  l^''^. 

$  Supra  i?it.  I   &rfnnont-Tl  by  Brodio. 

%   Vefn-r  die  Sehanditrngsveism  der  FtettiiartArosm,  &c.,  iu  Samh.  ZeitsckriJ 

Tol.  V.  pt.  1. 

••  Metl'Chir.  Tram.  vol.  XTi.  part  1,  IBaO,  [».  36. 
tt  Arch.  ghx.  de  Mid.,  Jan.  laW,  p.  106, 
tt  ^'raiU  da  Frac,  1847,  p.  807. 
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vAoKTOTired  to  pass  acupuncture  needles  between  the  frag- 
neote;  bnt  they  were  so  close  that^  although  he  thrust  in 
thoty-six  directions,  he  was  not  able  U>  minyduire  even  one 
nedle.  Wieael*  was  more  successful  in  the  forearm.  He 
ffpented.  fir«l  on  the  ubia,  and  ailterwardB  on  the  radius.  The 
aeedles  completi'Iy  traversed  the  false  joint,  and  were  left  in 
Inrnx  days,  till  they  caused  pain  and  swelling.  The  cure  was 
complete  in  six  weeks. 

By  means  of  needles  a  current  of  galvanism  has  been  passed 
Uttoogh  the  connecting  ligament  by  Brennauf  and  LenteJ  of 
Kew  York.  Both  these  authors  considered  it  of  service.  It 
wu  tried  by  Square^  without  effect. 
C.  Bell  II  pn>posed  to  wound  and  irritate  the  ends  of  the 
by  the  subcutaneous  introduction  of  a  pointed  instrument; 
he  had  no  opportunity  of  carrying  out  his  idea.  More 
itJy,  M.  Bla.ndiUf^  having  divided  the  connecting  tissue 
a  tendon-knife,  scraped  the  fragments  with  its  sharp  edge; 
It  erTsi{>elas  and  abscess  were  the  sole  results.  A  great 
■provement  in  this  operation  was  effected  by  Miller,**  who 
Bonfines  himself  to  the  laceration  and  irritation  of  the  cou- 
iMctuig  tissue,  by  passing  through  it,  in  various  directions,  a 
AooUe-edged  bistoury  or  tcndou-kuife.  Braiuardft  employs 
far  this  pnrpose  an  awUshaped  perforator ;  and  in  cases  of 
OTiflapping  he  perforates  the  fragments  themselvea  in  two  or 
places,  making,  however,  only  one  email  wound  in  the 
The  treatment  has  met  with  great  success,  and  is 
tppticafale  to  most  cases,  but  especially  where  the  connecting 
tiasne  is  long  and  loose.  Miller  suggests  that  it  might  be 
idruitageously  combined  with  galvanism. 

Resection,  scraping,  and  cauterisation  aim  at  more  than  the 
{needing  operations.  Their  object,  besides  irritation,  is  to 
Raove  the  effete  and  indolent  tissue  covering  the  ends  of  the 
filaments,  and  to  place  them  in  the  condition  of  a  recent  com- 
pnmd  firactnre. 

'  /nn>.  Jt  Chimrgiey  1844,  p.  85. 

^  XmtKly  Joum.  Aftd.  Sci,  Feb.  ISIS. 

!  h'tm-yvrk  Jttirn.  iVed.,  Xor.  1850. 

t  Mtd.  Timet,  1861,  vol.  ii.  p.  300. 

1  Ofm-.  Stiry.  'Jml  ed.  ]8U,  vol.  ii.  p.  32a 

1  &«.  dM  BopiUmr,  1A44,  pp.  657,  660. 

*•  Miller*  PrtttdpU*  of  Surgtry,  2iid  ed.,  1860. 

^  TiwA.  Aai».  Mtd.  Amcc.  vol  vU.  1854 ;  aod  in  Hamilton  <m  ^aolvres, 
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Besed^on  of  the  fragments  was  first  put  in  practice  } 
White,*  He  operated  with  success  on  the  humerus  and  tibi 
In  the  latter  case,  in  consequence  of  the  difficulty  and  dangl 
of  reaching  the  lower  fragment,  he  excised  the  end  of  ^ 
tipper  one  alone,  irritating  the  other  by  scraping  the  peaj 
osteum,  and  destroyiuf^  tho  soft  tissue  which  prevented  th4 
approximutiou  by  buttor  of  antimony.  This  difficulty  is  <^ 
of  frequent  occurrence  in  the  performance  of  this  operatic^ 
and  Dupuytren,t  on  tho  strenfjth  of  two  successful  caal 
suggested  that  all  the  efficacy*  of  tho  operation  may  1 
obta.ined  by  the  resection  of  one  frag^ment,  and  rasping  l) 
other.  For  many  years  resection  was  i-egarded  with  mul 
fovour.  Of  Norris's  150  cases,  it  was  performed,  on  one  or  bof 
fragments,  in  no  less  than  sixty -four;  in  thirty-seven  succet 
fully.  In  the  leg  it  never  failed  ;  rarely  in  the  forearm.  B 
with  the  humerus  and  femiir  the  results  were  far  otherwii 
Of  twenty-seven  operations  on  the  humerus,  eleven  only  w^ 
followed  by  union,  two  were  fatal.  Of  seventeen  on  the  femtt 
ten  were  successful,  but  four  fatal.  On  these  bones,  inde6 
the  operation  is  encompassed  with  difficulties  and  dangers,  1 
one  case  it  lasted  two  liours:]:  in  another.^  after  an  ho© 
daration,  it  was  immediately  followed  by  fatal  convulsiOT 
Bowlandsll  was  so  struck  with  the  dilSculties  he  had  to  tf 
counter  in  the  thigh,  that  he  admits  he  should  hesitate 
recommend  it.  In  fact,  for  the  larger  bones  its  dangers  are 
eonspicuous,  that  it  is  now  universally  abandoned.  But 
others,  especially  the  superficial  bones,  it  is  still  occasional 
adopted.  Where  there  is  a  true  diarthrodial  joint,  especial 
if  the  ends  of  the  fragments  are  enlarged,  or  rough  wi 
deposit,  it  is  the  best,  perhaps  the  only  admissible,  operatic 
Next  to  these,  it  is  most  applicable  to  cases  of  long  standi] 
or  in  which  the  fragments  are  loose  and  widely  sei>arat( 
or  gTRutly  overlapping.  It  is  absolutely  precluded  by  t 
neighbourhood  of  a  joint. 

In  some  instances  there  has  been  great  difficulty  in  keepii 
the  fragments  in  contact  or  at  rest  after  the  operation.     Thf 


*  Ciutt  M  dWfferjff  w&h  JiemarkMy  Lond.  1770. 

t  'ReaectioD  de  U  M&cLnire  inf.,'  Le^.  Orales,  t.  iv.  p.  058. 

\  WftlH,  Aniei:  Jounu  AJeti.  AW.  ivii.  p.  40. 

§  Vallet,  Thi'-v  iuattff.,  Stnuli.  1817;  »ud  iu  Vclpeou'a  M^d.  opirat.  t,  ii. 

Jl  MetL-Chir.  Tnna.  vol.  ii.  1813.  < 
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methods  have  been  devised  for  the  purpose.  1.  M.  Hoiix* 
k)cked  the  point  of  one  fragment  into  the  mednllarj  canal 
of  the  other ;  the  operation  failed  in  consequence  of  a  fall. 
2.  The  fragments  have  been  cut  obliquely,  so  ati  to  present  a 
Urgt^r  surface  for  nautual  contact  and  supjKirt,  and  to  admit 
yf  hit^ral  pressure.  This  mode  of  section  produces  less 
shortening  than  the  transverse.t  3.  The  third  method  is 
BUture,  either  by  waxed  thread,  used  ausuccessfulljr  by  Flau- 
bert ;  or,  better,  by  silver-wire,  wliich  was  first  employed  by 
Horeaa4  at1«rwards,  with  success,  by  Rogers,  Mott,  Laugier, 
uid  others,  on  the  humerus,  femur,  and  radius.^  This  prao- 
tict,  tliough  denounced  by  Norris,  who  states  that  he  has 
known  an  instance  in  which  it  was  fatal,  appears  to  increase 
the  efficacy,  but  not  the  danger,  of  resection.  In  an  operation 
On  the  lower  juw,  in  which  this  mode  of  retention  is  essential, 
Dnpnytren  passed  the  connecting  wire  round  the  teeth.  || 

Jordan  ascribes  the  failure  of  resection  to  the  removal  of  the 
perioeteam.  Ho,  therefore,  by  means  of  some  blunt  instrument, 
u  the  handle  of  a  scalpel,  dissects  this  membrane  from  the 
portions  of  bone  which  he  is  about  to  remove,  and  leaves  the 
ttro  empty  pouches  passed  one  within  the  other,  and,  in  some 
CMea,  connected  by  suture,  to  form  new  bone.  The  suggestion 
is  andonbtedly  theoretically  sound.  Its  practical  value  re- 
mAins,  however,  to  be  proved.  In  two  of  the  three  cxses  which 
Jordan  records,  it  failed  of  success ;  and  he  admits  its  failure 
in  the  hands  of  M.  S^'dillott 

In  an  ununited  fracture  of  the  humerus,  Hunter  effected  a 
ore  by  opening  the  synovial  cavity,  and  irritating  its  interior 
mth  a  spatula,**  This  is  the  only  case  of  the  kiiid  on  record ; 
bat  scraping  the  fragments,  originally  suggested  by  White,  has 
been  occasionally  adopted  independently  of  resection.  The 
^leBoIta  are  not  encouraging.     Failure  has  been  moro  frequent 


*  UfiBtimed  by  Berud  in  art. '  FrartuK,'  sup.  cit. 

t  lAUgiflr,  M^m,  reitd  U>  Acnd.  de»  Sciences,  April  1855. 

t  Javn.  tte  A/Vrf,  CViu.  H  Phar.  vol.  i-  p.  Vjh. 

\  UIaj,  'Do  la  Suture  des  Oa,'  Acs.,  Thhm  maug.^  Paria,  l&JO, 

\  'Raieetion  de  la  Miichoire  inf.,'  in  Lei;.  Or.  t.  iv.  p.  058. 

\  TVoitcvMnf  d€M  PseuJarOirtfiea  par  tautopla*tie  p^nvstique,  Jos.   Jordan, 
hiu,!800. 

"  K«remd  to  by  Brodie  on  the  authority  of  Uomu.    See  oIbo  nunt^r'v 
D'orfci,  Pilmer^A  ed.  1835,  vol  i.  p.  604. 
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than  success,  and  twice  the  operation  has  heen  fatal.*  Brodie 
plugjjed  the  wound  with  lint,  and  failed ;  but  his  proceeding 
haa  been  snccessfnUy  imitated  by  Daria.f 

Cauterisation  is  a  less  dangerous  operation,  though  not  oflea 
employed.  Different  caustics  have  been  used ;  caustic  potash, 
which  is  the  best,  by  CUne,t  Karle.5  and  others ;  nitric  acid  by 
OUeuroth;!!  chloride  of  antimony  by  White  and  Weilinger;! 
nitrate  of  silver  by  Kirkbride.**  In  one  of  Earle's  cases  and 
in  White's,  there  was  a  slight  exfoliation  of  bone  ;  but  this  is 
not  usual.  Cauterisation  is  most  applicable  to  old  cases,  when 
the  fragments  are  covered  with  fibro-cartilage,  or  with  a  genuine 
false  joint. 

A  mild  species  of  actual  cautery  was  used  by  Mayor  ft  on  the 
femur.  He  passed  several  times  between  the  fragments  a 
steel  probe  heated  in  boiling  water.  It  produced  profuse 
suppuration  and  union.  The  actual  cauter}'  was  once  used  by. 
Petit. 

In  a  case  of  non-nnion  of  the  humerus,  in  which  there 
a  fistulous  opening,  Hulse  J{  found  the  daily  injection  of  a  stimu- 
lating liquid  of  service,  both  to  hasten  the  separation  of  ths 
dead  bone  antl  stimulate  the  growi.h  of  new. 

In  1845  Dit'fiViibach  introduced  an  operation  which  bids  fair, 
in  most  cases,  to  supersede  the  severer  measures  just  noticed. 
Taking  advantage  of  the  fact  pointed  out  by  Duhnmel  and 
Flourens,  that  inert  foreign  bodies  lodged  in  bone  become  sur- 
rounded by  abundant  osseous  deposit,  he  drills  three  or  four 
holes,  penetrating  as  far  as  the  medullary  canal,  near  the  end 
of  each  fragment,  into  which  he  forcibly  drives  ivory  pegs. 
The  p^s,  projecting  irom  the  bone,  are  left  from  ten  to  twelve 
days  or  more ;  that  is,  till  their  presence  has  given  rise  to 
considerable  swelling.  Union  is  completed  in  from  ten  to 
twelve  weeks.  Dieffenbach  himself  appears  to  have  met  with 
great  success  from  this  operation,  even  on  the  humerus  and 

*  In  one  of  thuw  a  Mton  was  used  also.     S«e  Malgaigne's  Traits,  sup.  ciL  I 
p.  317. 

t  Lmwxt  for  Feb.  5, 1859. 

X  South'e  Trarul  ojf  ChfHtu'  Surgery,  vol.  L  p.  501. 

5  Mfd.-Chir.  Traut.  vol.  lii.  p.  190. 

H  IJemHtfin,  Veher  Verrenkuru/aty  Ac,  p.  280. 

%  Rust't  Magazin,  vol.  xxxiv.  p.  350. 

••  Amer.  Joum.  of  Med.  Sci.,  Feb.  1835. 

tt  Nowxau  Syitime  de  DUitfotioit,  kc,  Qenera,  1833. 

n  Amer.  Juum.  of  Med.  Sci,,  F«b.  1834. 
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smnr.*  In  England  it  has  been  performed  sncccssfullv  on  the 
nDiir.  tibia,  bumems,  and  ulna.f  It  has,  however,  met  with 
«TerBes.  The  first  time  it  wa*  tried,  by  Square  J  of  Plymouth 
»  the  femur,  it  utterly-  failed.  The  ease,  however,  waa  a  most 
nnCftTourable  one,  and  eventually  the  limb  had  to  be  amputated. 
Bowman  §  also  failed  in  the  leg,  in  a  cane  equally  unfavourable 
from  excessive  deformity.  The  operation  has  been  followed, 
ia  different  cases,  by  fever,  erysipelas^  hremorrhage,  and  pro- 
fose  suppuration,  but  does  not  appear  to  have  been  fatal, 
offering,  in  this  respect,  a  favourable  contrast  to  resection,  due 
|robably  to  the  circumstance  that  it  does  not  expose  the  end 
tf  the  medullary  canal.  In  one  ca&e  ||  the  operation  on  the 
femnr  -was  followed  by  union,  leaving,  however,  a  sinus,  and 
nooeeded,  some  weeks  later,  by  erythema,  profuse  suppuration, 
tttd  hectic,  necessitating  amputation. 

In  an  operation  on  the  femur,  Stanley  connected  the  irag- 
BCnta  by  a  silver  wire,  in  addition  to  inserting  the  pegs.5  The 
Rsolt  is  not  given. 

The  above  operations  are  practically  divisible  into  two 
elftsses :  tboee  which  are  followed  by  suppuration,  and  those 
which  are  not.  The  latter  must,  of  course,  in  all  cases  in 
vUich  they  are  likely  to  be  sufficient,  take  precedence.  The 
drearostanoee  bj  which  the  selection  must  be  guided  arc  the 
ntuation  and  condition  of  the  false  joint,  and  thu  length  of 
time  that  has  elapsed  since  the  fracture.  Special  indications 
bve  been  noticed  under  the  individual  operations.  Apart  from 
Uiem,  where  rest  and  friction,  aided,  if  possible,  by  external 
vtimulants,  have  been  found  insufficient  for  the  cure.  Miller's  or 
Bnin&rd^s  operation  deserves  the  first  trial ;  next  to  that,  some 
(arm  of  seton  ;  and,  as  a  lust  measure,  DiofTenbaoh's  operation. 
In  Uie  humerus  and  femur  it  will  generally  be  advisable  to  omit 
&e  8eton,and  pass  at  once  to  Diefi'enbach's  plan.  If  the  frag- 
ments are  covered  by  a  very  dense  tissue,  it  may  he  removed, 
tin  accessory  measure,  either  by  the  knife  or  caustic. 
U  is  to  be  observed  that  no  severe  operation  will  be  justifiable 
•  Dr.  Btuhnao's  report  in  Jtffrf.  Timet  mirf  GtKrtfe,  vnl.  xv.  1&47,  p.  208. 
t  Sm  lme*t,  ia.SI,  vol.  ii.  p.  M4  :  1852,  vol.  ii.  pp.  Ifi2,  IM  j  1855,  vol.  ii. 
fSm:  «l»n  Sriti»h  Afrd.  Joum  ,  1«:»9.  p.  885. 

;  ytel  TimfJi  and  Cr'attU,  IMT*!,  vol.  ii.  p.  300. 

i  Imat,  1^5*2,  vol.  ii.  p.  iri.'t. 

I  Sim.  Mfmthlit  Jotmi.,  March  1354. 

f  Bunleji  LaitcHf  1S54,  vol  L 
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unless  the  inconvenience  resulting  from  the  non-union  is  con- 
sidemble.  In  some  co^ea,  as  in  the  ribs,  it  is  of  no  prac- 
tical consequence.  In  otliers  the  new  joint  supersedes  au 
old  one.  This  has  happened  after  a  fracture  two  inches  above 
the  elbow,*  and  frequently  in  the  neck  of  the  femur.  In  others, 
the  slight  inconvenience  is  easily  and  abundantly  remedied  by 
an  artificial  support.  Larrey,  indeed,  recommends  this  course 
to  be  adopted  wheuever  the  simple  means  of  cure  fail.t  In  a 
cases,  where  a  lost  portion  of  the  tibia  has  not  been  reatoi 
aa  in  three  witnessed  by  Sir  A.  Cooper,  its  place  has  to  a  great 
extent  been  supplied  by  a  large  increase  of  the  fibula. 

There  are  a  few  eases  in  which,  in  consequence  either  of 
hectic,  or  of  the  great  encumbrance  of  a  useless  limb,  on 
which  all  operations  have  &iled,  amputation  is  the  only 
resource. 

Diteased  and  deformed  union. — The  new  bone  is  of  course 
liable  to  all  the  diseases  of  bone.  The  two  most  frequent  and 
most  troublesome  are  long-continued  pain,  analogous  to  the 
neuralgia  of  cicatrices  in  soft  parts  ;  and  excessive  exuberancy 
the  result  of  ostitis.J 

There  are  three  species  of  deformity  resulting  from  mal- 
uniou :  1 .  Junction  with  permanent  displacement,  either 
angular  or  rotatctry,  or  shortening.  2.  Union  of  two  conti- 
guous bones.     3.  Projection  of  one  of  the  fragments. 

For  the  removal  of  the  first  kind  of  deformity  four  methods 
have  been  deviseil :  reduction  by  means  of  extension  and  com- 
pression, rofrocture,  section,  and  resection. 

Extension  is  inmle,  as  in  the  original  reduction  of  fntctures, 
by  the  hand,  or  by  the  assistance  of  lacs  and  pulleys,  or, 
gradually,  by  means  of  splints.  Compression,  too,  may  be 
applied  gradually  or  suddenly.  Gradual  compression  is  made 
by  splints  or  spe<iial  apparatus.  A  splint  may  be  placed 
opposite  the  concavity  of  the  angle,  and  the  bone  drawn 
towards  it ;  or  it  may  be  fixed  to  one  fragment  on  the  con- 
vex side,  acting  as  a  lever  to  which  the  other  is  to  be  drawn  ; 
or  the  projecting  angle  may  be  pressed  between  two  opposing 
splints.     The  bandages  must  be  repeatedly  tightened.     Special 

•  AfrtL  Timet  and  Gas,  ISCl,  vol.  ii.  p.  221. 
t  Ciin.  Chimrg.  vol.  iii.  p,  401. 

t  'Des  AcciduuU  comtJcutiie  aox  Fractures,*  par  M.  Ouyot,  In  AnA.dt 
HUd,  Feb.  1&36. 
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of  curved  splints,  straps,  and  toumiquet-pads  have 
I  iwedybnt  are  rarely,  if  ever,  necessary.* 
be  apparatus,  combining  pressure  and  extension,  must  be 
1  for  from  twenty-one  to  twenty-eight,  or  even  forty  days, 
nes  it  is  Huffitrient,  after  two  or  tliree  weeks,  to  continno 
alone.  By  this  treatm<'nt  deformity  has  been  rc- 
■adied  in  nuraerons  fractures :  in  some  of  twen^-five,  twentr- 
ime,  fifty-nine  days',  or  even  as  much  as  four  or  five  months' 
itwding.  Dupuytren  thinks  that  the  union  will  not  yield  to 
!  txtenaion  beyond  the  sixtieth  day ;  but  pressure  may  be  of  use 
Buch  later.! 

Sudden  forced  compression  has  been  sometimes  employed ; 
bit,  except  in  those  cases  where  it  has  been  used  at  a  compara- 
tively early  period,  it  appears  to  produce  a  8i>ecies  of  partial 
fticture.     >Vhere  reduction  cannot  be  obtained  at  the  first  trial, 
it  may  be  repeated  in  two  or  three  days.{ 
Re&acture  is  effected  gn\dnany,  during  extension,  pressure 
^ttng  made  either  by  the  hands  or  knee,  or,  in  difficult  cases,  by  a 
fKw-presB.§     Skey  manages  it  readily  by  leaning  the  weight 
of  his  body  on  the  end  of  the  limb,  projecting  beyond  the  edge 
of  a  board  or  bed.      The  fracture  is  facilitated  by  bending  the 
limb  alternately  ia   different  directions,  and,  when  there  is 
ooly  one  bone,  by  rotation.    Thu  old  practice  of  breaking  it 
bj-  ft  hammer,  or  by  sudden  pressure  acroaa  a  stick,  is  justly 
<liscarded. 

The  time  during  which  a  united  bone  admits  of  refracture 
taries  greatly,  even  to  the  extent  of  many  weeks.  It  depends 
OQ  the  age  and  health  of  the  patient,  the  extent  of  uniting 
nt&ee,  the  position  of  the  fragments ;  in  fact,  on  all  those 
ciitiunstances  which  influence  the  rapidity  and  perfection  of 
tie  healing  process.  The  cases  of  deformity  for  which  the 
opmuion  is  required  are  the  very  cases  in  which  union  is 
ndiDarily  most  protracted ;  and  long  after  it  is  suflSciently 
finn  to  admit  of  free  use  of  the  limb,  it  may  be  dissolved  by 
fcrce  without  difficulty.  Moreover,  in  young  subjects,  in  whom 
ttese  deformities  are  most  frequent,  refracture  is  attended  with 
the  least  dilUculty.     iKsterleu,  however,  did  not  attempt  it  in 


* 


'  JMItKmin.  7*A*sr  nunu^.,  F^rls,  1822. 
* '  De  U  Fonnatiun  du  Cal ;  Moyena  de  remtfdier  aw  pal  videux  ou  dinbrme,' 
W  Onla.  X.  it.  art.  5,  p.  130. 
I  ^TbieiTT,  '  Lfu  RedreMHinent  dea  Oa  fractiir^'  Ejrp.  Nor.  1S41. 
1  Ai  med  by  Bo*cb,  of  Augsburg,  described  b;  Gv4t«rl«n. 


any  case  beyond  tlie  twenty-fourth  week  ;•  and  BoBch,  in  spite 
of  the  power  of  his  screw,  reeomraended  six  or  six  and  a  half 
months  as  the  extreme  limit.  But  Skey  operated  once  on  the 
leg,  in  a  hoy  ict.  15,  thirteen  months  after  the  fracture-f  In 
that  case  he  found  it  necessary  to  divide  the  tendo  Achillis 
before  he  was  able  to  make  extension,  and  even  then  the  limb 
remained  shortened  to  the  extent  of  three-quarters  of  an. 
iuch. 

Four  objections  have  been  raised  to  this  operation.  1.  The 
dunger  of  breaking  the  bone  in  the  wrong  place.  CEsterlen  and 
Skcy,  liowever,  show  that  this  danger  is  chimerical,  the  new 
bone  being  for  many  months  more  spongj*  and  more  frag'ile  than 
the  old.  This  dreaded  accident  has  never  happened ;  and, 
moreover,  aotidentiil  refractnre,  which  has  taken  place  in  some 
cases  after  two  or  three  years,  is  always  in  the  eajne  place  as 
the  first,  and  the  same  has  always  occurred  in  experiments  on 
animals.  2.  The  fear  of  iuflammatiun  and  abscess,  in  con- 
sequence of  laceration  of  the  periosteum  and  soft  parts.  Bat 
all  such  accidents  have  been  safely  overcome  in  the  first  frao- 
ture,  when  they  were  necessarily  more  severe.  Skey  refers  to  ft 
case  in  which,  without  effecting  his  purpose,  he  had  recourse  to 
considerable  violence ;  the  only  evil  effects  of  which  were  slight 
bruising  and  stiffness,  which  passed  off  in  two  or  three  days, 
3,  The  separation  of  the  fragments  by  an  interval  which 
could  not  be  filled  by  bone.  The  cases  are  very  few,  however, 
to  which  this  objection  could  apply,  and  even  in  them  consider- 
able amelioration  of  the  deformity  might  be  effected.  4.  The 
fear  that,  in  cases  of  overlapping,  the  cicatrised  ends  of 
the  fragments  vnW  be  incapable  of  uniting-  This  fear,  how- 
ever, is  uiisupport^^d  by  facts;  the  deformity  is  not  commonly 
accompanied  by  deficiency  of  healing  power ;  and  in  many  cases 
the  new  fracture  has  appeared  to  unite  even  more  readily  than 
the  old. 

The  operation  has  not  always  been  free  from  danger.  Cases 
fatal  from  its  violence  are  recorded  by  Guy  de  Chauliao,  Mor- 
gagni,:]:  and  Laugier.  §     Of  course  it  is  justifiable  only  when  it 


•  Shf  la  Tlitphtre  dii  Ca!,  on  MHhode  mrt  de  romprr  Irs  Ox  mat  riduitSy  par 
J.  F.  CEsterlcn,  trjiduit  de  rAUeiiian.l  par  J.  0.  Maiirer,  Paris,  1B28. 

t  *Ctw#B  of  R«fmctur«  of  Bone,'  Med.-Oiir.  TroM.  voL  ilil  p.  23. 

J  De  Sed.  et  Ctnins  Morh.  epiKt.  Ivi. 

$  '  Bet  Cats  dijormea  et  de4  Oj}iraticnt  qu'iU  rdchmaU,^  Thiae  du  Cone.  1841, 
p.  02. 


in  either  limb»  for  deformity  accouipauied  hy  severe 
pain^  the  result  of  pressure  or  displacemeut  of  nerves, 
tenable  to  other  treatment. 

don  is  too  solid  to  admit  of  rupture,  it  may  be  divided 
,  This  has  been  done  more  than  once.  It  is,  of 
srious  operation,  only  justifiable  in  extreme  cases  of 

It  was  performed  successfally  on  the  tibia  by  Key 
iper  in  1839.  Quite  recently  Lister  has  recorded  u 
sful  operation  of  the  kind  on  the  leg.  A  fracture  of 
,  two  inches  above  the  ankle,  hud  united  with  gr^at 
nt  of  the  foot  backwards  and  eversion,  rendering  the 
jtely  useless.  Trusting  to  the  antiseptic  treatment 
the  great  risks  of  pro<lucing  a  compound  fracture 
Dkle  joint,  he  cut  down  on  tlie  bones,  and  having 
tm  with  cutting  pUers,  restored  the  foot  to  its  proper 
hich,  however,  he  was  unable  to  do  till  he  had 
do  Achillis,  the  muscles  of  the  eiilf  luid  of  the 

■fbot  being  contracUnl  through  the  long-continued 

,t.     Fresh  union  of  the  bones  followed  in  about  six 

of  one  or  both  fragments  has  been  rarely  resorted 
l^mot  removed  an  angular    piece  of  bone  from   tb 

aur  in  an  infant  of  forty  days  old.t 
'contiguous  bones  may  take  jjlace  in  the  forearm,  the 
veen  the  ribs.     In  the  leg  it  is  of  course  uuimpor' 
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The  projecting  point  of  one  of  the  fragments  may  be  tl 
source  of  mach  irritation  and  inconTenience.  Generally  sue 
projections  are  removed  hj  absorption ;  bnt  occasionally  it  is  m 
so.  They  may  in  that  case  be  removed  by  the  saw  or  nippen 
A  few  operations  of  the  kind  are  mentioned  by  Velpeau,*  Dtun,* 
and  others. 

THOMAS  KING  HORNIDGE. 


*  M^d.  op£r.  2Dd  ed.  t  ii.  p.  609. 
t  Med.'C^ir.  Trans,  vol.  xii.  p.  167. 
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DISLOCATIONS. 


lislocation  *  is  etjmologicnlly  equivulent  mereljr 
eznent  ;*  but  in  Slurry  the  use  of  the  word  has 

'  to  the  displacemeat  of  one  articular  surfaoe  of 
m  another  ;*  and  it  would  j)erhapa  be  more  convenient 
llier  to  narrow  the  meaning  of  the  term,  so  that  it  should 
ovly  such  of  these  displace  uientn  as  are  caused  by 
;  This  restriction,  however,  has  not  yet  been  made ; 
islocations  arc  divided  into  three  classes — cougenitui, 
peal,  and  traumatic.  The  first  are  malformations, 
f  they  are  to  be  treated  at  all,  must  be  attacked  in  early 
beir  consideration  is  therefore  defen-ed  to  the  section 
^UKUEBT  OP  Childhood.  The  second  are  symptomatic 
ELS  diseaaes  of  the  joints,  in  which  the  displacement  of 
cnlar  surfaces,  though  of  the  highest  practical  imx>or- 
ts  pathologically  non-essential.  They  will  be  found 
din  the  essay  on  Diseases  of  the  Joints.  The  third 
^Dur  present  subject. 

Qmatic  dislocation,  then,  is  a  forcible  separation  of  the 
r  surfeces  of  two  or  more  bones.  This  is  effected  by  tlie 
or  stretching  of  their  ligaments,  and  may  be  j)artialy 
n  parts  of  the  articular  surfaces  remain  in  coutact  with 
tber,  though  not  the  parts  naturally  opposed  j  or  com- 
len  the  surfaces  are  not  in  contact  by  any  part.  Another 
btion  of  dislocations  which  it  is  necessary  to  dwell  upon 
$imple^  in  which  the  dislocated  bone  is  not  exposed  to 
;  and  compound^  where  there  is  a  wound  communica- 
li  the  ii^ured  joint. 

urions  special  dislocations,  e.g.  of  the  hip,  shoulder,  &c., 
cribed  further  ou,  with  the  injuries  of  the  regions  in 

ianftlly,  it  i»  tme,  the  term  '  diMocation  *  is  Applied  to  tho  displnce- 
ift  pMta.  Thut)  we  ulk  of  '  dislocation  of  thu  crystalliQa  leus,'  '  dU- 
r  the  tCKticle  iulu  thi^  periiiouiti/  '  dislucAtiiine.  of  tiindons  from  their 
tc    TUii  UM  of  th«  word,  boweTor,  can  hordlj  creato  aubiguity, 
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whicli  they  severally  occur ;  it  is,  therefore,  only  necessary  her 
to  state  the  general  principles  aiiplicable  to  the  pathology  aad 
treatment  of  Traumatic  Dislocation.*     Complete  dislocation 
will  be  first  spoVen  of,  as  afFurding  the  most  intelligible  «a^ 
perfect  examples  of  the  injury ;  and  the  consideration  of  con 
pound  dislocations  will  be  reserved  till  the  principles  whic 
guide  8iu*geons  in  the  treatment  of  the  simple  injury  have 
described. 

Causes. — The  causes  of  dislocation,  as  of  fracture,  are  twofold^ 
external  violence,  and  muscular  action.     The  latter,  howeTer,  ifl 
in  the  healthy  stat*;  of  parts,  very  rarely  the  cause  of  dislocation 
while  (as  above  shown,  p.  ^7)  fractures  from  this  cause  are  le 
uncommon.     Many  instances,  however,  have  been  put  on  rccordj 
in  which  the  humerus  has  been  dislocated  by  the  action  of  th*l 
muscles  only;  and  of  this  accident  the  present  writer  saw  oneai 
an  example  in  the  case  of  a  patient  who  was  lying  in  bed  on  I 
account  of  another  injury.     In  making  some  sudden  movemeiit 
of  his  right  arm,   the  precise  nature  of  which  he  could  notj 
afterwards  explain,  the  humerus  slipped  out  of  the  socket.     Nd 
difficnlty  was  experienced  in  reducing  it.      In  this  patient  tllfl 
bone  had  never  been  dislocfitod  before ;  but  in  cases  of  old  d»-1 
location,  especially  when  the  original  treatment  has  not  been 
Bufliciently  prolonged,  tlie  injury  is  very   often  repitxluced  by 
mere  mu±icular   action,  and  then  the   bone   is  just  as  easily] 
reduced.     Many  persona  in  whom  the  shouliler  is  so  affected } 
have  learnt  to  reduce  the  dislctcation  for  theniselveSj  by  reaching 
over  a  gate,  taking  hold  of  one  of  the  lower  bars,  and  han^ 
in  this  position,  when  the  more  weight  of  the  body  is  sufficient 
to  restore  the  parts  to  their  place.     There  is  one  dislocatioa] 
which  is  almost  always  produced  by  muscular  action,  that  of  the] 
lower  jaw,  and  the  dislocation  of  the  patella  is  very  commonly  I 
so  caused. 

Much  lias  been  said  b3'  systematic  writei-a  about  the  sharej 
whicli  the  muscles  take  in  the  ])roduction  of  the  common  dis- 
locations from  external  violence,  e.g.  those  of  the  hip  and  I 
shoulder.  There  is,  however,  little  practical  importance  in  the 
question,  though  it  is  interesting  physiologically,  from  its  ] 
application  to  animal  mechanics.  It  ia  not  probable  that  I 
the  muscles  have  any  other  influence  in  producing  most  dislo- 1 

*  Fur  the  miUh  of  ainipli<rilv  Hiid  U>  nvoul  rcputitiun,  Uio  word  '  trnumitic  * 
will  be  tlrop|>eLl  in  t]iL>  H«r|iit*] ;  Uiit  kU  that  foUuWi  muM  bu  undcrfitood  u 
epokaa  only  of  that  fortu  of  JiBlocation. 


101 

aHoBS  than  that  they  soTnetimee  fix  tlie  bono  on  which  they 
act  in  positions  in  which  the  eit*rual  force  acta  advantag-consly 
vp&a  it.  But  since,  as  M.  STaJgaigne  ubsenoSj  most  dislocutionB 
ta  be  produced  in  the  dead  bcwly  as  easily  as  in  the  living,  it 
iiclear  that  the  action  of  muscles  is  a  very  unimportant  element 
ia  such  a<!cident8. 
A  loss  doubtful  effect  of  muscular  action  is  the  change  which 
often  produced  in  the  position  of  the  displaced  bone  during 
firet  few  days  after  the  accident ;  so  that  a  bone  which  haa 
EWen  thrown  into  a  certain  position  at  the  time  of  the  injury 
'afterwards  be  found  in  another  place.  Thus  the  head  of 
» femur  is  often  drawn  from  the  dorsum  ilii  into  the  sciatic 
FlMeh;  and  the  reverse  of  this  sometimes  occurs.  Such  dislo- 
are  sometimoa  called  consecutive.  The  action  of  the 
elee  is  aided  perhaps,  in  some  cases,  by  the  weight  of  the  limb. 

Bfmploma. — A  complete  dislocation  is,  in  typical  cases, 
ttttended  with  such  very  distinct  Kymptoms,  that  when  these  are 
&ir!y  detailed  upon  paper  the  reader  is  tempted  to  say  that 
0»e  injury  is  nnmistalcablc  Yet  the  great  number  of  old  luire- 
daced  dislocations  which  are  still  seen,  even  in  patients  who 
have  been  from  the  first  under  medical  supervision,  proves  that, 
ttotwitbstanding  the  elaborate  care  with  which  the  symptoms  of 
Allocation  in  general,  and  of  each  special  injury  in  particular, 
have  been  described  ever  since  the  time  of  Astley  Cooper,  such 
mstakes  cannot  always  be  avoided,  even  by  well-informed  and 
cnefhl  men  ;  and  it  is  no  doubt  true  that  errors  in  diagnosis  ou 
thin  h«id  will  sometimes  occur  to  the  best  surgeons,  in  conse- 
q^ce  of  extreme  depth  of  tlie  parts,  of  great  efiPusion  and  swell- 
isg  over  them,  or  of  complication  with  other  injuries ;  but  with 
|roper  care  such  mistakes  ought  to  be  very  seldom  made  even 

time  of  the  accident,  and  aitentlon  to  the  subsequent 
of  the  case  will  always  enable  the  surgeon  to  correct 
error  while  there  is  yet  a  fair  prospect  of  easy  reduction. 

general   symptoms  of  dislocation   are,  sudden   loss   of 

following  an  injury  which  (except  when  the  joint  haa 
fonnerly  the  seat  of  a  similar  lesion)   ia  usually  severe ; 

tlw  natural  shape  ftf  the  parts,  from  changes  in  the 
of  the  mu-sdes  surrounding  the  joint,  and  the  altered 
poiition  of  the  bones;  change  in  the  length  of  the  limb,  which 
in  the  great  majority  of  dislocations  is  shortened;  loss  of  the 
power  of  Toluutiiry  motion,  except  to  a  limited  extent  and  in 
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certain  directions ;  absence  of  crepitus  when  the  limb  is  mani*! 
pulated ;  and  great  interference  with  possire  motion,  espccialljrl 
to  certain  movements;  while,  on  the  other  hand,  other  passive] 
movements  limited  or  impossible  in  the  healthy  body  may  bej 
absolutely  unimpeded,  in  consequence  of  the  rupture  of 
ligaments  which  before  restrained  them.  Other  symptoms,  ao-1 
companying  peculiar  dislocations,  and  depending  on  interference  [ 
with  the  functions  of  viscera,  nerves,  or  vessels  pressed  upon  orl 
lacerated  by  the  displaced  bone,  may  be  present  and  may  assist  in  I 
diagnosis ;  but  they  need  not  be  further  alluded  to  in  this  place,] 

CKpitus  is  som>'tim«a  mot  with  in  diilocation,  and  that  from  tbrcc  cnnMin 
1.  The  nnJinnrv  iJffutJo-cn-pitu.H  h  n  rnu^UHnp  c*«wition,  du?  to  thn  prew^DOe  op 
fluid  in  thH  Jnint-{-4LTity,  the  sht^AtltH  or  the  t(^nilon&,  or  n^ifrhboiiriog  sputivl 
easily  distingiiiebed  from  true  btmy  crepilus.  Thij  is  com^raiivel)-  often  meil 
with  some  time  after  the  nevidt-nt  2.  True  bony  prcpitu^  may  be  perceived  ntj 
any  time,  if  the  displaced  hoad  of  the  hone  rests  on  a  fractured  procoss  in  tbll 
nei|.'bbourhood,  (ui  in  a  ea>p  reptirtpd  by  the  present  writer,  in  AM.-Chir.  TranM., ' 
vol.  \Vt.,  wb(-re  the  hea<l  of  thu  hnnierii<i  n!sti<<t  apiinHt  th<;  otiimp  of  a  fmetund 
corei.*oid  process.  3.  Finally,  thf>r<.>  nnt  n  few  nuv^  in  wliirh,  as  it  ap|iears,  thai 
9iift  pnrtA  separating^  the  di5placed  bead  &ora  the  surface  of  hone  on  which  itl 
re»ti  bare  become  absorhed,  and  the^e  tiurfaceA  of  bone  rouglieiiud  by  inflamma- 1 
tion  crepitate  harshly  when  niblwd  together.  This  cannot  occur  till  wine  dan  j 
after  tha  accident,  at  the  earltent. 

Pathological  anutom^. — In  a  complete  dislocation,  the  injiny] 
is  not  confined  to  the  bones  and  ligaments  only,  but  involves 
more  or  less  lesion   of  the  siuroundiug  parts.     The  articular 
capsule  is  usually  widely  lacerated,  and  the  special  ligaments  of  1 
the  joint   torn  in  various  degrees.     In    partial  dislocation   it 
seems  probable  that  this  feature  may  be  absent,  the  capsular  I 
and  other  ligaments  being  merely  put  on  the  stretch  ;  but  it] 
must  be  confessed  that  our  kiiowlerlge  of  these  injuries  is  not 
as  yet  very  perfect.     Mr.  Wonuald  has  related  a  case*  where 
a  partial  dislocation  of  the  hip,  with  fracture  of  the  acetabulum, 
appears   to   have  been  the  original   accident,  and  whore   tlie  . 
ligamentum  teres  remained  untom ;  and  Mr.  Soden's  case  of 
(supposed)   partial  dislocation   of  the   humerus   upwards  from 
displacement  of  the  long  head  of  the  biceps  is  well  known  ;t , 
but,  from  the  length  of  time  which  has  passed  in  most  of  these  i 
cases  between  the  injury  and  death,  it  is  impossible  to  form  fronLJ 
them  an  opinion  as  to  the  usual  condition  of  parts  at  the  time 
of  the  accident.    Even  in  cases  of  complete  dislocation,  however, 
we  may  admit  the  possibility  of  simple  stretching  of  the  capsular  j 


*  Medical  Qaaette,  vol.  xix. 


t  Med.-Chir.  Trans,  vol.  xrir.  p.  213. 
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lament,  without  rupture,  though  perhaps  we  might  not  be 
fcbW  10  refer  to  any  preparation  or  history  which  proves  this 
btjUkd  doubt.     There  is  a  preparation  (No.  868)  in  the  Museum 
oC  the  College  of  Sui^eons,  showing  the  dissection,  by  John 
Banter,  of  a  shoulder-joint  three  weeks  after  reduction  of  a 
di^ocation,  in  which  he  believed  that  the  capsular  ligament 
M  not  been  torn,  but  merely  stretched  or  bruised.    There  was, 
kowever,  some  trace  of  injury  to  the  membi-ane  still  perceptible ; 
and  it  must  be  allowud  U)  be  possible  that  it  might  have  been 
liwmtod  at  the  time  of  the  accident,  and  afterwards  have  united. 
B«  cmse  of  dislocation  of  the  bones  of  the  foot  from  the  astraga- 
Iis,  reported  by  Mr.  Pollock,*  shows  the  extent  to  which  Uga- 
iwnta  may   be   stretched   without   absolute  rupture.    The  os 
skis  waa  so  movable  on  the  astragalus  that  the  sole  of  the  foot 
«odd  be  turned  vertically  inwards ;  yet  the  interosseous  liga- 
ne&t,  though  stretched,  was  not  completely  ruptured. 
Besides  the  injury  to  ligaments,  a  variable  amount  of  damage 
frequently  done  to  the  surrounding  muscles,  which  are  torn 
%y  from  their  ati&chmeutd,  lacerated,  or  stretched,  according 
the  n&ture  and  extent  of  the  displacement.     The  great  nerves 
the  neighbourhood  (such  as  the  circumflex  in   the  shoulder) 
olt«n  compressed  or  lacerated,  and  hence  severe  pain  at  the 
of  the  accident,  and  paralysis  afterwards  of  the  parts  siipplicd 
those  nerves,  which  is  sometimes  irremediable.     The  largo 
igneis  almost  always,  in  simple  dislocation,  escape  without  in- 
jirr  ;t  but  they  are  sometimes  compressed  by  the  displaeed  bone, 
n  as  to  obstruct  the  circulation  through  the  limb.  Fracture  of 
mneof  the  processes  surrounding  the  joint  is  a  very  common  com- 
llicstion.     In  fact,  in  some  joints  (as  the  ankle]  it  is  rare  to 
find  ^  pore  specimen  of  dislocation.  The  only  importance  of  this 
&ct  ift,  that  in  such  cases  moi%  care  should  be  taken  to  procure 
lad  maintain  exact  apposition. 
tiuch  are  the  immediate  effects  of  a  dislocation.     If  the  bones 


t' 


•  MML'CUir.  Tnmt.  vol.  xlii  p.  43. 

*  A  c*M  WM  opetmted  upon  by  Professor  Ooldeniith,  of  Louisrille^  in  whicli 

tbAonrliad  been  dislocated  on  to  the  brim  of  the  pelvis,  so  ae  to  Vw  umlur 

Atfcaonl  vtory.     It  r?tnBiDt^d  iinrp(luc(.-d  for  two  itiontlis,  wlieo  a  diiFuM^J 

mwriKB  WW  foand  tii  bnrt>  htvn  furmpd.     Tbe  cuniiiion  ilific  artery  waa  ^ed. 

XbejMticnt  died  on  the  fifth  day     The  femoral  aad  externiU  ilitu:  arteries  were 

immi  pcorfoCKted  to  the  extent  of  ao  inch  on  the  pOKtcriur  external  as^i^ct ;  and 

tb*  hrad  of  the  f**mur  1«t  in  the  ca*-ity  of  the  aneuriem.     (Americrtn  Journal  of 

Or  JH^ditml  ScieHce$,  July  l&V),  p.  30.)   In  dialocaUona  of  the  shoulder  also  the 

axtUiiy  vaBsel*  are  occasionally  injured. 
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be  restored  to  their  natural  position^  all  these  injuries 
generally  soon  repaired.  Tlie  mptured  cspsnle  readily  he^ 
the  injured  muscles  and  tendons  regain,  in  a  great  measure,  if 
not  entirely,  their  former  (condition  and  their  former  strength, 
and  even  the  nerves,  if  contused  or  lacerated,  may  slowly  recoTa 
themselves.  It  may,  indeed,  happen,  although  it  is  not  c«n- 
mon,  that  the  joint  inflames  after  reduction,  even  under  propel 
and  judicious  treatment;  but  this  eomplicAtion  need  nut  bfl 
further  dwelt  on  here,  since  it  must  be  treated  on  the  samt 
principles  as  any  other  case  of  articular  inilaumtation  after  injurf 
If  the  dislocation,  on  thecoutiuryjhas  been  neglected,  or  if  it  hal 
been  found  necessary  to  abandon  its  treatment,  fiirther  chaDgei 
necessarily  follow.  These  changes,  like  almost  all  other  morbit 
phenomena,  are  principally  efforts  after  the  repair  of  the  injniy; 
The  chief  of  them  all  is  the  formation  of  a  new  joint.  The  heM 
of  the  dislocated  bone  forms  for  itself  a  cavity  on  the  bone  upo( 
which  it  is  thrown ;  a  cavity  which  is  caused  partly  perhaps  bj 
inflammatory  softening  and  the  removal  of  some  of  the  ortgini 
bono,  but  principally  by  deposit  of  new  bone  on  the  surface  Q 
the  latter.  These  new  cavities  are  found  lined  by  a  substanefl 
which  to  the  naked  eye  closely  resembles  cartilage,  but  vihichf 
tinder  the  microscope,  shows  the  structure  of  fibrous  tissue.  Tb( 
original  articular  cavity  at  the  same  time  gets  filled  up  witbft 
fibroid  deposit,  and  the  head  of  the  bone  is  surrounded  in  its  new 
position  by  a  cyst  or  new  articular  capsule  formed  from  thl 
surrounding  areolar  tissue.  At  the  same  time  the  displaced  bou 
may  suffer  various  changes  of  form,  from  inflammatory  sofW 
ing  and  ulceration,  by  which  its  shapo  and  size  will  be  essentiall) 
altered.  These  observations  apply  almost  entirely  to  joiol 
rraemhling  the  ball  and  socket  in  which  an  articular  head  i 
dislocated  on  to  a  flat  bone.  In  ginglymoid  and  arthrodial  artj* 
culations  the  process  of  repair  wiU  be  much  less  extensive,  am 
therefore  the  resulting  recovery  of  motion  much  less  perfect 
Sometimes,  indeed,  in  small  joints  of  this  kind,  such  as  thoae  o 
the  fingers,  complete  bony  anchylosis  may  follow.* 

The  consequences  of  an  unreduced  dislocation,  however,  ar 
not  limited  to  the  bones  which  are  displaced,  since  the  alterei 
position  of  the  soft  parts  and  the  irritation  set  up,  somewhat  il 
the  manner  of  a  foreign  body,  by  l^e  displaced  bone,  materlall; 


*  FreparatioDi  showing  this  condition  may  be  found  in  the  Muwum  of 
Bartholomew's  Hospital,  Series  III.  Noa.  67,  61, 
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impede  the  function  of  the  muscles.  Tlie  tendona  may  have 
bwu  carried  away  from  their  points  of  attachment  and  anited 
to  wme  point  which  is  partially  or  entirely  immovable  ;  or  (aa  is 
tftm  the  wkse  with  the  lori^  tendon  of  the  biceps)  they  may  have 
teen  fplit  longitudinally  and  thereby  much  weakened,  although 
I  part  n'tuins  its  natural  connections.  As  a  consequence  of 
tiiese  injuries,  and  of  the  inflaininatiun  which  follows  them, 
idveniitious  formation  uf  bone  is  sometimes  found  in  the  tendons 
ind  in  the  other  fibrous  structures  around  the  joint ;  another 
ptrticalar  in  which  the  consequences  of  old  dislocation  resemble 
ibose  of  chronic  rheamatic  arthritis^  and  therefore  a  fresh 
Realty  in  the  diag:nosis  of  the  two  affections.* 

Virions  causes  may  combine  to  produce  adhesion  between 
the  bones.  The  articular  cartilages  will  in  all  probability  be 
.,  either  a^  a  consequence  of  inflammation  (e.g.  when 
i  of  the  bone  has  been  resting  against  a  prominent 
or  the  stump  of  a  fracture), t  or  trom  the  atrophy  which 
'ves  parts  whose  ftmction  is  lost.  The  very  completeness 
e  reparative  process  may  sometimes  be  the  cause  of  per- 
manent loss  of  function  to  the  joint.  Thus  in  a  case  of 
unreduced  dislocation  of  the  radius,  preserved  by  the  ^>Titor  in 
the  Huseum  of  St.  George's  Hospital,  the  orbicular  ligament  ia 
nen  to  have  been  carried  away  with  the  head  of  the  radius, 
ud  is  firmly  united  in  this  position  by  both  its  ends  to  the 
buneraa  as  well  as  to  the  radius,  thereby  binding  these  bones 
finnly  ttf^ther,  and  entirely  preventing  rotation,  Tlie  great 
tendons  sometimes  form  bands  of  adhesion  between  the  bonea. 
H^  is  again  illustrated  by  a  specimen  of  dislocated  elbow  in 
Qe  same  Museum,  where  the  brachialis  anticus,  torn  off  the 
eoroooid  process,  which  is  carried  into  the  olecranon  fossa,  has 
btcoine  firmly  united,  both  to  the  trochlear  surface  of  the 
bnaiems,  and  to  the  ulna  l)elow  its  original  attachment,  so  aa 
to  fonn  a  kind  of  soft  anchylosis  between  them. 

It  seems  probable  that  in  some  cases  the  edges  of  the  rent  in 
tlu;  articular  c^ipstde  may  unite  either  partially  or  completely,  so 
IKat  the  hole  which  admitted  the  pu.ssage  of  the  bone  out  of 
Ike  joint  will  no  longer  allow  it  to  go  back  again. ;{     Professor 

■  SpM3BC0S  in  which  a  deposit  of  nvve  bono  in  tendoni  is  helrevpd  tn  liavo 
Uoved  difllocaiioD  nuiy  be  found  in  the  Miisoum  of  Quv's  Hospital,  >'os.  12^7'", 
BMP*. 

♦  ibd.-Chir.  Trmu.  toL  xli.  p.  450. 

1  Sw  ft  cue  related  by  Mr.  Uilton,  Gt^'a  JlonpUal  RepoHs^  Ser.  U.  vol.  t. 
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Fabbri  believes  tbat  the  bead  of  tbe  bone  which  haa  beea 
dislocated  may  be  prevented  by  the  laceration  of  the  capsule 
being  soraevrhat  too  little,  or  by  the  interposition  of  other  soft 
parts,  from  returning  entirely  into  the  articular  cavity  when 
reduction  ia  first  attempted,  aud  that  thus  a  dislocation  originally 
complete  may  become  incomplete.* 

It  is  also  noticed  by  Professor  Hamiltont  that  the  greaft 
vessels  sometimes  become  adherent  to  the  capsule  or  periosteum 
of  the  displaced  bone,  leading  to  the  risk  of  fatal  hsemorrhaga 
shoald  forcible  attempts  b«  made  to  efiect  reduction. 

Such  are  the  principal  effects  of  unreduced  dislocation. 
Other  patholoj^ical  changes  may  donbtlcss  be  observed ;  but 
the  scope  of  the  present  work  does  not  admit  of  detailed  notios 
of  mere  pathological  curiosities,  and  the  reader  who  desires  to 
follow  the  subject  more  miuutely  must  consult  special  treatises. 
The  chief  importance  of  the  study  of  these  changes  is  in  order 
to  know  the  time  at  which  they  occur,  so  that  the  justitiability 
or  otherwise  of  attempts  at  reduction  a  given  time  after  the 
accident  may  be  determined.  Alteration  in  the  shape  of  th* 
bones,  either  by  widening  of  the  articular  cavity  or  absorption 
of  the  head  of  the  bone,  may  render  permanent  and  safe  redac- 
tion hopeless  ;J  or  deposit  of  new  bone  on  the  dislocated  head 
may  render  it  too  large  to  fit  the  cavity ;  or  the  presence  of  boi 
anchylosis  between  the  bones  (either  as  a  consequence  ol 
inflammation  or  of  the  vicious  union  of  ruptured  ligaments 
tendons)  may  render  necessary  for  reduction  a  force  greater  thaai 
can  safely  be  applied;  or  the  original  articular  cavity  may  be  filled 
up  with  lymph  or  with  the  remains  of  the  old  capsule ;  or  the 
articular  cartilages  may  have  been  absorbed,  so  that  no  health; 
joint  cOTold  be  reproduced.^ 


p.  06  ;  A  prcp«ntioii  in  the  Museum  of  St.  Bartholomew's  Hoe^ital,  dii 
tliree  weeks  aft»?r  the  aeciJent  (Ser.  III.  Nti.  20);  also  a  caw  by  Ilainihnn 
the  Uoited  States,  jimt-ru-as  Juumai  of  the  Mttiical  J^cicacm,  Not.  Ilj37,  p.  47 
(quoted  by  Malgaipie,  op.  dt.  p.  53) :  and  a  case  by  Ilamill^m  of  Dublin,  pr^ 
sented  to  the  Dublin  Patbolo^cal  Socioty,  Nov.  S-S,  ]8l>8.    In  the  latter  caso^, 
however,  there  waa  som**  frnoiurc  of  tlm  articular  cavity, 

*  Memorie  (Mia  JSocietA  Med.-L'hir.  di  ItoUtgna^  vol.  ii.  p.  020. 

t  On  Friiftitrr»  m»i  DxMSocationv,  PhllaJelphiu,  1800,  p.  402. 

X  Mr.  Curlinif  relates  a  caai-  in  Med.-Chir.  Trmu.  vol.  xx.  p.  338,  in  whici 
insecurity  of  reduction  woa  occasioned  by  abnorption  of  the  glenoid  cftvitj. 

§  The  deposit  of  bone  in  tbc  tendons  pnvbably  does  not  take  place  till  a  tima 
nt  which  no  prudent  Burg:oou  would  think  of  eodeaTouring  to  raduce  the  dis- 
location. 
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"  "ftft  that,  in  determining  the  question  of  the  ju&tifiahility  of 
lltezDpts  at  late  redaction,  it  is  material  to  know  the  |>eriod  at 
vbieb  these  changes  occnr.  Unforlimately  nothing  is  more 
£fioult,  since  patients  are  not  oftou  kepi  under  observation  ao 
kmg  after  the  accident,  and  therefore  the  history  of  the  case  is 
Tipe-lv  known.  Most  of  the  preparations  in  onr  museums  are  quite 
ieroid  of  histories,  and  the  greater  part  of  them  show  the  state 
of  things  at  a  time  when  all  question  of  treatment  must  have  lon^ 
fcen  abandoned.  It  is  clear,  however,  that  the  formation  of  a 
hh&  jnint  goes  on  in  some  coses  with  considerable  rapidity. 
fhns  in  Mr.  Hilton's  case  previously  mentioned  {p.  105,  note), 
the  patient  died  of  another  disease  thirteen  weeks  after  the 
wcident ;  the  only  reduction  possible  still  left  the  head  of  the 
hone  external  to  the  capsular  ligament.  Mr.  Hilton  says  :  *A11 
these  parts  (vix.  the  head  of  the  humerus ;  the  remains  of  the 
original  capsule,  now  interj>osed  between  it  and  the  glenoid 
cavity :  the  fractured  great  tuberosity,  and  its  attached  muscles) 
were  included  by  a  thin  new  fibro-celhdar  capsular  ligament, 
and  Uie  surfaces  contributing  to  the  formation  of  the  new  joint 
were  all  smooth,  and  covered,  as  it  were,  by  a  new  adventitious 
sjnorial  membrane.'  In  M.  Malguigne's  work*  a  ease  is  cited 
in  which  similar  changes  were  discovered  eighteen  days  only 
After  the  accident.  Several  other  intort^sting  cases  will  be  found 
in  the  same  work  ;  but  the  cases  hitherto  publishe<l  are  far  too 
few  to  form  a  scientific  foundation  for  any  general  conclusions. 
Aiid,  on  the  other  hand,  several  cases  have  been  put  on  record 
in  which  dislocations  have  been  successfolly  and  permanently 
reduced  at  a  time  much  beyond  that  which  is  laid  down  in 
an>st  i«f  onr  standard  works.  Thus,  even  before  the  introdnctinn 
of  chlor».iform,  M.  S^dillot  succeeded  in  reducing  a  dislocation  of 
'  ^nlder  backwards  more  than  a  year  after  the  injury. t 
I. bach  is  said  to  have  reduced  a  dislocation  of  the 
diOBlder  two  years  after  the  accident,  Breschet  one  of  the  hip 
on  the  seventy-eighth  day ;  and  Mr.  Brodhurst  relates  two 
iftNC,  in  one  of  which  he  siicccoded  in  reducing  a  dislocation 
cf  the  shoulder  on  the  one  hundred  and  seventy-fifth  day, 
»n4  in  the  other  a  dislocation  of  the  wrist,  six  years  after  the 
accident  J 

*  Op.  dtp.  62. 

t  0«i(nl«rfiVj(i/  A  la  Chintrffif,  Tol.  J.  p.  1.12. 
t  'Chi  thu  Iteduction  of   Old  I>iaIocaliou8/  S^.   GfwgtU  JlotpiUil  ReporUf 

«L  ill  p.  88. 


loa  DIBLOCATIONS. 

Diagnosis. — On  the  subject  of  diagnosis  hardly  anything  n 
be  said  in  this  place.  The  only  injuries  with  which  dislocati 
can  be  confounded  are,  (1)  simple  contusions  and  sprains,  an< 
(2)  fractures  near  the  joint,  or  separation  of  epiphyses.  Th«^ 
dia^osis  in  the  first  case  is  made  by  reco^ising  the  i>ositivi 
symptoms  of  a  dislocation  instead  of  tlie  negative  syinptoraa 
which  imply  its  absence ;  and  as  to  the  second,  the  dijigmisis 
between  fracture  and  dislocation  haa  been  already  discussed  (866 
FttACTCRKs,  p.  49).  Separations  of  epiphyses  are  distinguished 
from  dislocation  by  the  following  characters:  1.  The  former  can 
only  occur  at  ages  at  which  the  epiphyses  are  separate  from 
their  shafts ;  the  latter  at  any  a^re.  2.  The  former  are,  as  a  rule, 
easy  to  reduce,  and  difficult  to  retain ;  in  tlae  latter,  as  a  rule, 
these  conditions  are  reversed.  3.  In  the  former,  the  points 
bone  immediately  surrounding  the  joint  preserve  their  normal 
relations ;  in  the  latter,  these  relations  are  variously  altered, 
4,  The  sensation  perceived  in  the  two  injuries  is  different,  for 
separation  of  an  epiphysis  is  usually  complicated  with  fracture, 
and  therefore  crepitus  can  be  elicited.  Perhai)s  it  may  be  added, 
that  an  error  in  diagnosis  would  be  rather  mortifying  to  the  9ur-s 
geon  than  prt^judicial  to  the  patient,  since  the  general  indicationi 
are  the  same. 

Treatment, — When  the  diagnosis  has  been  established,  if  tha 
injury  is  recent  and  the  patient  is  suffering  much  pain,  reduction  _ 
should  be  at  once  attempted — at  least,  this  should  be  the  rule  in  I 
all  joints  except  the  hip,  where  it  is  perhaps  better  to  wait  until 
chloroform  and  some  extending  apparatus  can  be  procured,  in 
case  either  the  one  or  the  other  should  prove  necessary ;  and  in 
stime  of  the  smaller  joints,  when  the  patient  does  not  suffer 
much,  we  may  be  guided  by  circumstances  whether  to  attempt 
reduction  immediately  or  put  it  off  till  some  more  convenient 
time  and  place.  There  is  always  a  fair  chance  of  reducing  a 
recent  dislocation,  without  any  appliances  or  assistance; 
although,  from  peculiar  complications,  or  from  the  great  mus- 
cularity of  the  patient,  failure  may  occur  in  almost  any.  The 
principles  of  reduction  are  very  simple,  and  the  various  mathe- 
matical and  anatomical  refinements,  with  which  the  ingenuity 
of  systematic  writers  has  surroimded  the  subject,  are  never 
thought  of  in  practice.  The  process  is  as  follows  :  1.  The  upper 
end  of  the  limb  must  be  fixed ;  2.  The  lower  end  must  be  pulled 
in  the  most  advautageons  direction  (reference  being  had  to  the 
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i&Krtion  of  mnscles  into  it,  and  to  the  shape  of  the  parts  on 
irhich  the  displaced  head  is  lying),  niitil  by  this  extension  the 
Umb  has  been  restored  to  its  proper  length ;  and  then,  3.  'Die 
ikpUced  bone  or  bones  must  be  directed  into  the  joint  by 
ilation  or  traction. 
[-:-  second  is  the  must  difficult  indication  to  fnlfil.  In  the 
ntjority  of  recent  and  simple  dislocations,  ail  that  is  necessary 
it  to  know  the  anatomy  of  the  parts»  and  the  roles  applicable  to 
the  special  injury  under  ti'eatmeut>  wliich  will  be  found  in  snb- 
nqoent  sections  of  this  work,  and  to  make  manual  extension  in 
the  manner  indicated  by  those  rules.  But  in  more  complicated 
nd  less  recent  cases  something  must  be  done  to  relax  or  subdue 
tb«  muscles.  It  was  formerly  considured  necessary  for  this  pur- 
pose to  reduce  the  powers  of  the  system  by  venesection  and 
tutar-emetic ;  but  this  treatment  has  now  been  entirely  8U]>er- 
seded  by  the  discovery  of  chloroform.  In  no  part  of  operative 
wigery  has  this  great  discovery  made  a  more  complete  revolu- 
tion than  in  the  treatment  of  dislocation ;  so  that  what  was 
frequently  a  most  difficult,  and  always  a  ver}-  palnfnl  operation, 
liiiDOW  become  comparatively  paitdess,  and  usually  quite  easy. 
Tfce  rule,  therefore,  in  all  dislocations  which  cannot  be  reduced 
bj  the  first  attempts  which  the  surgeon  makes  with  Ma  own 
VBuded  force^  is  to  administer  chloroform;  having  the  necessary 
tppumtus  at  hand  for  making  forcible  extension,  if  required. 
Tba  only  exceptions  to  this  rule  are,  when,  from  concomitant 
foesse  or  injury,  chloroform  is  in  the  judgement  of  the  surgeon 
CoQtn- indicated.  But  these  reasons  act  also  to  contra- indicate 
all  forcible  attempts  at  reduction ;  for  should  the  contra-iudica- 
tioB  be  a  diseased  state  of  the  heart,*^  this  condition  would  also 
Unhid  a  forcible,  prolonged,  agitating,  and  painful  operation ; 
aaj  if  tJie  complication  of  other  injmries  renders  it  unadvisubk?  to 
pTB  cbloroform,  no  objection  exists  to  waiting  until  the  effects  of 
toch  injuries  subside  before  attempting  reduction. 

In  old  times,  the  muscles  used  to  be  overcome  by  the  prolonged 
tnction  of  a  number  of  men,  or  by  various  mechanical  con- 
tmueea,  some  of  them  of  the  most  ludicrous  nature,  which  may 
W  Ken  described  in  old  books  of  surgery.  For  these  parapher- 
■aliaalster  age  has  substituted  the  pulleys,  a  most  valuable 


*  IV  nvdcT  will  obOTrre,  thftt  no  opinion  »  hen  expressed  on  the  correctness 
<^^  opinion  that  disease  (whetbvr  valvular  or  degenerBtivt-)  gf  ibc  beiirt  is 
"■Wufa  contra-iodication  to  the  cmplu^-mcnt  of  wueathetics. 
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mmrhine,  and  one  still  indispensable  to  the  treatment  of 
tioii,  though  less  frequently  called  into  play  since  the  disoo* 
of  chloroform  than  it  used  to  be.*  It  consists  of  a  system 
pulleys  on  a  single  string;  an  arrangement  by  which  the 
is  multiplied  by  the  number  of  the  strings  on  the  lower  bl 
The  pulleys  are  attached  on  one  side  to  a  staple  driven  iuto 
wall,  and  on  the  other  to  a  bondage  of  leather  firmly  bound 
the  limb,  and  usually  to  that  segment  of  it  which  is  disl 
instead  of  to  the  one  below,  e.g.  above  the  elbow  in  a  disloi 
of  the  shoulder  rather  than  below.  The  limb  above  the 
tion  is  fixed,  by  means  of  another  stout  leather  bandage, 
st-aple  opposite  the  former.  Having  seen  that  the  struig  of  t| 
pulleys  ruus  freely,  and  that  the  bandages  are  all  in  their  prop 
places,  the  surgeon  confides  to  one  aasistitnt  (if  he  have  two)  t 
care  of  the  vipi)er  bandage,  to  see  that  the  patient's  body  di 
not  get  dragged  out  of  place  by  the  force  which  is  to  be  nppUi 
and  to  the  other  the  string  of  the  pulleys.  This  string,  hivnt 
been  made  so  tight  that  the  upper  baiiduge  is  visibly  pulled  uiwi 
is  then  to  be  cautiously  and  gradually  tightened,  a  small  pie( 
bt'ing  pulled  in  at  regular  intervals.  In  fVance,  an  instnna 
called  the  dynamometer  is  attochod  to  tlie  pulleys,  iu  order  thl 
t>he  precise  force  used  may  be  accurately  measured.  Meoiiwhi 
t.he  surgeon  manipulates  the  head  of  the  bone;  and  when  it  a 
pears  to  him  that  the  furee  has  acted  sufficiently  uptjn  it,  i 
when  it  has  come  op]>08ite  to  the  empty  articular  cavity,  hegif 
the  word  to  his  aasistnnt  to  drop  the  string  of  the  pulleys; 
then,  without  the  loss  of  any  time,  directji  the  head  of  the  boi 
into  the  articulation,  either  with  his  hands  or  with  a  lever 

*  Cases  will  occur  wb«D  the  pullevs  are  Dot  at  hand,  atid  th«n  the  asHstii 
of  several  tnvn,  to  make  ext«nMun  and  o^mnttr-ex tension.  niu:rt  be  i^mpUrjrt 
Great  care  sbouM  be  laki^n  to  make  them  pull  to^elher  (fradintllT  and  at«*ili 
Or  tho  foUowiu^r  coiitrivanci',  described  by  Dr.  Gilbert  of  Philadelphia 
Jlamiiton,  op.  cit  p.  4VM),  may  bo  used.  'Place  tbu  patit^ut,  and  adjuat 
ext^nJiiifr  and  ct)iinti.'r-exteiidinj^  banda  a^  for  tliti  jmllevf";  tlicn  pruounj 
oi-diitan'  bed-cord  or  a  wafib-Iine ;  tie  the  endn  together  and  a^aiu  trouble  it  ap 
itself,  paM  it  tbrouirh  the  extcading  tapea  or  ti>wi<l«,  doublitif^  the  wkol«  oo 
more ;  and  fa.«tt4n  the  dii>tal  end,  conAiating  of  four  loops  of  rt>p«,  to  a  windovstt 
door-nill,  «ir  staple,  *>  that  tlie  uorda  are  drawn  moderately  tight ;  tinalty. 
ft  atiek  through  the  centre  of  the  double  rope,  then  by  n'volving  the  rtick  i 
ftxia,  or  double  lever,  Ihu  pinvi-r  if  produced  prucittcly  aa  it  should  be  iu  si 
ca*"'!*.  liz.  slowly,  «t«ndily,  a:id  rontinuoiuily.* 

Other  inxtrumenta  have  been  pr'>po9ed  for  making  forcible  extension,  Mid 
Jarris'H  adjuster,  llloxhani's  dislocation   touniifjui't,  &c. :    but  it   haa  ni 
occurred  to  me  to  aee  any  ca.se  in  which  all  the  force  that  could  be  prudeoi 
applied  to  the  limb  wa«  not  easily  obtained  by  the  pulleys. 
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kind  passed  below  it.     Should  tKis  attempt  foil,  it  may  be 

riiL^w'.fl,  or  the  limb  may  be  bandaged  in  the  position  which  it 

ius  now  assumed,  and  a  fresh  triiU  made  on  the  next  or  some 

ctrljr  daj.     It  is  frequently  advisable  in  old  dislocations,  where 

tbl  displaced  bone  has  contractod  adhesions,  to  limit  the  first 

iou  to  breaking  down  these  bands,  postponing  all  efforts 

complete  redaction  till    another  opportunity.     Beduction 

been  accomplished,  the   position  of  the  joint  must  be 

tained  by  bandages,  or  slinks,  for  a  certain  period,  which 

■^  lor  each  joint,  and  which  is  prescribed  for  each  in  snb- 

'itions.     11"  this  precaution  is  oniittod,  the  head  of  the 

. .-::  almost  certainly  slip  out  of  tlie  lacerat4id  openinjj  in 

ricular  capsule,  and  the  dislocation  be  reproduced ;  or  even 

•iieir©  this  does  not  take  place,  the  motion  of  the  joint  will  canse 

•ome  a-mount  of  eiFusion,  which  will  interfere  with  the  proper 

tttiiun  of  its  ligaments,  and  leave  the  joint  permanently  weak,  and 

liable  to  consecutiTc  dislocation.     Cases  of  this  kind  are 

frequently  seen,  in  which  dislocation  is  reproduced  by  very 

causes,  and  is  as  easily  reduced,  showing  the  laxity  and 

WNkoeas  of  all  the  parts  surrounding  the  articulation.     Hence 

it  it  importauit  Uy  keep  the  parts  at  rest  during  a  sufiBcient  time, 

tiiongh  the  opi^wsite  extreme  must  also  be  avoided,  for  too  pro- 

tncted  inaction  might  cause  troublesome  or  even  permanent 

Ion  of  motion  from  soft  anchylosis. 

When  reduction  fails  from  any  cause,  much  judgment  and 
eire  are  required  to  determine  whether  the  attempt  should  be 
mewed  or  abandoned.  On  the  one  hand,  the  damage  and 
diBcredit  of  leaving  the  patient  to  his  fate  will  weigh  power- 
folly  in  favour  of  perseverance ;  on  the  other,  serious  mischief 
lu  often  resulted  from  too  protracted  and  too  violent  attempts 
tt  redaction.  Bones  have  been  fracturetl,  tendons  ruptured, 
wen  the  targe  yessels  of  a  limb  have  been  torn.*  Still  more  fre- 
qoently  the  pressure  of  the  bandages  produces  troubWsome 
dot^liing,  which,  when  the  limb  is  of  small  size,  as  the  thumb, 
Biy  eren  cause  the  loss  of  all  its  remaining  usefulness.f    The 


*  A  puppT  by  Mr.  ralleoder  in  tol.  ii.  of  tba  St.  Bartholomex't  Ilotipitai 
iBi^vti  oiiy  b«  r«forr«d  to  u  giving:  ■  very  iniereiiting  account  of  the  euava  in 
*^«li  raptunt  of  tUft  axillary  Tesselii  has  beeo  known  to  occur  in  tlie  reduction 
vftdBlacttioD.  Thi«  acrutont  is  rnre,  oocura  almost  alvfiys  in  elderly  persons, 
(M  hm  ■dact^d  tbe  artery  in  every  rectfrdetl  caw  except  one,  in  which  the  win 
'^  WW  iwn  (X^ce'»  cwo,  lot  dL  p.  108). 
t  fiuiiiel  Coupcr  ^Firit  Lints  of  Swyvry,  7lh  wl.  p.  705)  givea  tho  furyeow 


metbod  of  procedure  which  was  adopt-od  should  be  carefially  re 
viewed,  in  order  to  see  whether  there  was  any  fault  in  it;  ij 
which  case  there  will  be  much  eaeouragement  lor  the  trial  uf  i 
better  ply,n.  If,  however,  no  improvement  cau  be  Bug-gested  ii 
this  respect,  then  attention  must  be  directed  to  the  position  o 
the  limb,  whether  changed  or  not  bj  the  extension ;  to  thi 
nature  of  the  dislocation;  the  state  of  the  parts;  and  to  ihi 
time  which  haa  elapsed  since  the  accident.  If  the  position  o 
the  disjilaced  bone  has  been,  though  not  entirely  remedie<i  ye 
improved;  if  no  injury  has  been  done  by  the  extension;  if  Uii 
dislocation  is  within  a  period  at  which  reduction  is  comuionlj 
successful,  and  of  a  joint  which  otters  no  peculiar  obatacles— 
then  the  decision  will  be  in  favour  of  persevering ;  white  in  thd 
opposite  casa  the  surgeon  will  jfrobably  require  the  exi>res8e( 
wish  of  his  patient  (if  a  person  of  intelligence  and  with  a  fidl 
understanding  of  the  question},  and  the  assent  of  competent 
colleagues,  before  venturing  on  a  step  which  involves  certain 
risk,  and  oii'era  only  doubtful  advantage. 

If  it  be  found  necessary  to  abandon  a  case  of  dislocation,  the 
patient  may  be  comforted  witlx  the  assurance  that  his  limb, 
though  it  will  never  be  as  useful  as  before,  may  yet  recover 
good  deal  of  motion ;  at  least,  this  assurance  may  be  given  very 
confidently  in  the  case  of  such  joints  as  the  hip  and  shoulder. 
The  ultimate  result  of  such  cases  is,  that  the  di8i)laced  bone 
forms  for  itself  a  new  socket,  in  which  a  considerable  amount 
of  motion  is  allowed.  The  result  in  ginglymoid  joints  is  usually 
leas  favourable;  still,  they  may  do  well  if  passive  motion  be 
ke2>t  up. 

Partial  dhhcntion. — The  previous  observations  refer  to  com- 
plete dislocations.  It  remains  that  something  he  said  aboa 
partial  dislocation.  This  injury  is  rarely  met  with  in  the  large 
enarthrodial  joints ;  whether  because  it  really  only  occurs  thug 
rarely,  or  whether  in  part  from  the  difficulty  of  diagnosis,  may 
be  a  question  ;  but  the  rarity  of  undoubted  specimens  to  be  fount 
in  our  great  museum.s,  and  still  more  the  rarity  of  dissectiona 


of  St.  Qeorfire'B  rioBpitoI.  fifty  yi'nrfi  Uffnn-  liie  day,  thf  r-reiiil  nf  ImTtny  piJUi 
off\  iiiairs  tliiitiib  ill  vain  MtlunipU  tu  r>-i!iiee  a  t^U.slociitii)n,     I  CKunot  ti; 
wliat  autbority  this  «tory  rewta  ;  but  pan;.'Tene  has  no  tioubt  oft^n  foUowedi 
ftttwiipta.     A  case  win*  lately  piiWi.thed  in  Fnince  in  wliich  the  forearm 
old  woinaD  waa  torn  oflf  nt  tlio  ulUow  in  aUeuiptkig'  to  leJuco  a  dislocatioo 
tlio  sLould«r.    GaseUt  Jlebd.,  ItHii,  p.  ^UU. 
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oTtbeae  injuries  soon  after  the  occiurence  of  tke  accideat,  leave 
Uttie  doubt  that  the  leaiou  is  not  ooqiuiod.  It  need  hordl/  be 
Mid,  at  the  prvsent  day,  that  the  great  majority  of  the  speci- 
ae&s  which  nsed  to  be  deaeribed  aa  '  partial  dislocatiou '  are 
mUy  indtanoes  of  diaphicement  from  disease. 

he  symptoms  of  partial  would  be  the  same  as  those  of  com- 
dislocatioD,  only  lesa  strongly  marked,  riz.  sudden  loss  of 
aotioo,  change  of  shape  (independent  uf  other  concomitant 
mjorieH),  and  change  in  direction  of  the  mis  of  the  limb.  But 
it  will  be  at  once  allowed,  by  anyone  who  has  seen  much  of 
ical  practice,  how  difficult  it  is  to  distinguish  these  symp- 
in  the  case  of  a  deeply- seated  joint  from  the  effects  of 
'  contusion  or  impacted  fracture  ;  and  hence  in  such  joints 
tbe  di^^osis  must  remain  rather  nncertain.  In  some  articu- 
btkms,  however,  such  aa  the  knee,  where  the  iKjnes  are  in 
contact  by  very  wide  surfiices,  any  dislocation  which  occurs  is 
■fanoftt  necessarily  partial,  and  here  the  diagnosis  con  generally 
k  easily  made. 

The  treatment  must  be  regulated  by  general  principles,  even 
if  the  dia^osis  remain  somewhat  doubtful.  The  limb  must  be 
manipulated,  under  chloroform  if  necessary,  until  it«  axis  is 
natural  and  ita  length  corresponds  with  the  other^  and  it  is,  if 
ptwaibte,  restored  to  free  passive  motion  ;  and  it  must  be  then 
^oofined  to  this  position  for  as  long  a  period  as  may  be  judged 

The  progress  of  the  case  will  generally  afford  valuable  infor- 
ioa  as  to  the  presence  or  absence  of  fractui-e ;  since  if  the 
enta  merely  be  ruptured,  and  the  bones  partially  displaced, 
icient  solidity  is  very  soon  obtained  to  restore  at  least  some 
Lt  of  motion ;  while  in  fracture  the  limb  continues  for  a 
period  quit«  as  helpless  as  on  the  fii-st   receipt   of  the 
Bt/ary;  for  the  uniting  medium  even  in  the   smallest   bones 
not  acquire  sufficient  solidity  to  allow  of  voluntary  motion 
at  leatft  a  fortnight ;  and  il  much  Umger  period  is  reqnired 
the  liirge  bones  uf  the  Hnibn,  which  are  the  usual  subjects  of 
Kch  an  accident  aa  is  here  spoken  uf.     Ecchymoses  also  appear, 
\mifri*  pari}f\u,  to  be  more  extensive  and  persistont  in  fraetureB 
in  other  injuries.* 

Compound  dUlocaiion  is  an  aocident  rarely  met  with  uncom- 
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plicated,  except  in  i^e  ankle-joint,  or  some  of  the  articnlation^ 
of  the  fingers,  as  the  metacarpo-phalangeal  joint  of  the  thumb. 
Bnles  for  the  treatment  of  each  special  accident,  deduced  from- 
experience,  will  be  found  in  other  parts  of  this  work.    Th« 
general  considerations  which  should  guide  tis  in  treating  tbeae 
injuries  appear  to  be : 

1.  That  the  injury  does  not  of  itself  call  for  amputation, - 
unless  perhaps  in  the  knee,  and  here  only  in  adult  life. 

2.  That  if  the  head  of  the  bone  protrudes  &om  the  wound, 
it  is  better  to  remove  it  than  to  make  any  violent  efforts  at  r&-" 
duction. 

3.  That  it  is  always  better  to  excise  the  end  or  ends.of  th» 
bones  when  the  joint  is  one  in  which  anchylosis  is  specially  toJ 
be  deprecated.  J 

4.  That  in  the  joints  of  the  lower  extremity  no  bone  shoaldi 
be  removed  unless   absolutely   necessary,  and  ev^*y  attempi 
made,  by  enforcing  strict  rest  and  confined  position,  to  indiUB 
anchylosis.  I 

The  prognosis  of  compound  dislocations  of  laa^  joints  k 
highly  unfavourable;  and  in  any  joint  anchylosis  will  modi 
probably  ensue,  though  in  the  fingers  it  may  sometimes  bl 
obviated  by  timely  passive  motion, 
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(UN-SHOT  wounds  consist  of  injuries  from  missiles  pro- 
'  jected  by  the  force  of  explosion.  As  the  name  implies, 
ii  class  of  wounds  is  ordinarily  restricted  to  injuries  resulting 
m  fire-arms;  but  it  should  be  remembered,  that  wounds 
■easing  the  same  leading  characteristics  may  result  from 
ecta  impelled  by  any  sudden  expansive  force  of  sufficient 
Ifince.  The  fragments  of  closed  vessels  burst  asunder  by  the 
■tic  power  of  steam,  will  inBict  wounds  of  precisely  the  same 
tore  as  those  caused  by  the  bursting  of  a  shell.  Injuries 
m  stones  in  the  process  of  blasting  rocks  offer  familiar 
unples  of  wounds  of  a  like  nature.  In  the  following  pages, 
werer,  gun-shot  wounds  will  be  considered  as  they  are  met 
th  in  the  operations  of  warfare. 

History. 

From  the  earliest  time  of  the  application  of  gunpowder  to 
iplements  of  war,  down  to  the  present  day,  the  wounds 
fticted  by  its  means  have  excited  the  most  marked  interest 
long  sm^eons ;  nor  can  this  be  wondered  at,  when  the 
imensely  superior  energy  of  this  agent  in  comparison  with 
I  the  mechanical  powers  previously  in  use  for  hostile  pur- 
ees, and  the  terrible  nature  of  its  effects  on  the  human 
ime,  are  remembered.  By  its  introduction  the  whole  aspect 
'  war  was  changed,  in  a  great  degree,  by  the  distance  at 
liicli  opposing  forces  were  enabled  to  contend  with  each 
tW;  just  as,  in  our  day,  the  nature  of  battle  is  undergoing 
notter  change  from  the  increased  range  and  precision  of  fire 
toied  through  the  general  use  of  rifled  weapons.  But 
'wngh  the  alterations  now  being  made  in  the  qualities  of 
iit-anns  are  of  the  utmost  importance  to  those  whose  busines 
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and  especial  study  is  the  art  of  war,  to  the  army  snrgeoo  t 
interuat  they  excite  ia  chieBy  limited  to  the  degree  of  injai 
and  destruction  inflict*xl  by  them  as  compared  with  wea{>on8  of 
lesi  iKjrfect  kind;  while,  to  the  surgeons  employed  at  the  tin 
of  the  Introduction  of  gunpowder,  the  woundH  were  wholly  ne 
in  their  nature  as  well  as  degree.     Recollecting  the  ignonuu 
which  then   prevailed   in   all  departmenta  of  science  and  u 
it  can  excite  no  surprise  that  tlie  new  engines  of  war,  wi( 
the  flame  and  noise  accompimying  their  discharge,   were  r 
garded  with  superstitious  terror ;  nor  that  surgeous  for  a  loi 
time   found  an   exi>lanation  of  the   sloughing  seyerity  of  t 
injuries  they  inflicted,  and  of  their  diBicult  cure,  in  the  poiaoi 
ous  uatui-e  of  gunpowder,  or   in    the    burning  effects  of  tl 
projectiles  from  heat  acquired  in  their  rapid  flight  through  tl] 
air.     Unfortunately,  these  erroneoTis  Tiews  did  not  end  ^rith  til 
theories  from  which  they  started,  but  led  to  treatment  whit 
only  aggravated  the  erils  inflicted  by  the  new  weapons,  an 
interrupted  the  progress  of  the  healing  action   which  natn 
would  other  wise  have  established.    The  woimd  being  re^arf 
as  &  poisoned  wound,  it  was  believed  that  the  poison  coidd  on 
be  got  rid  of  by  a  long  and  tedious  process  of  local  suppuration, 
and  so  prevented  fi-om  enti*riug  the  system  of  the  patient.     The 
irritative  fever,  the  wasting  and  emaciation,  and  all  tlie  otliff 
results  of  the  i»rotraH;ed  cure  of  the  injury,  were  pointed  toa« 
80  many  evidences  of  the  indirect  effed  of  the  poison  working 
in  the  frame;  just  as  the  constitutional  shock  at  the  time  of 
the  wound,  the  loss  of  vitality  along  the  surface  in  the  track  of 
a  jsmall  projectile,  or  of  the  tissues  laid  bare  by  the  pasa^e  oL 
the  caunon4)am  were  regarded  as  evidences  of  its  direct  infl 
flueuce.     Ou  looking  back  at  the  works  of  successive  writers  aP 
this  class  of  injuries,  the  reader  is  surprised  that  the  improve- 
ment in  their  treatment  has  been  so  gradual  and  slow ;  sud 
oannot  foil  to  observe  that  the  chief  i!ai>ediment  to  a  more  rapid 
amelioration  of  the  system  puraueid  hais  been  the  prevailing  ideft 
of  the  neeessity  of  delaymg  th£  teudency  of  nature  to  close  the 
wound,  in  order  that  the  supposed  poison  might  be  eliminuteil 
fi-om  the  constitution.     The  openings  of  euti-ance  and  exit  anil 
track  of  the  ball  were  incised ;  the  wound  dilat^nl  by  tents  nr 
other  means,  and  tei*ebiuthi nates,  or  even  boiling  oil,  poi 
into   it  J  irritatuig  compounds    and   ointments   appUed 
superhcial  dressiugs  wei-e  practicable;  and  it  was  only  after ti 
wound  was  considered  to  be  fully  purged  of  its  venom  and 
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^ggioan  by  the  extensire  BuppumtiTe  action  tlins  kept  xip,  that 
f^tjissiion  was  permitted  to  be  established. 

Ji  required  lon^  years  nf  obsenmtion  in  many  conflicts,  and 
^  ei^rd^  ^^  much  industry,  not  to  mcutioD  moral  courage 
^opponng  authorised  custom  and  prejudice,  before  a  simpler 
gj  nore  nttioiiul  mode  of  practice  was  followed.  It  is  satis- 
gflorrto  know,  that  though  continental  siu^ecms  have  written 
HOivToiiumnoTisly^  on  the  subject  of  gtin-shot  wounds,  the  older 
^Mii  militarj  surgeons  and  writers  »*tand  forth  conspicuously 
\a^  the  way  to  a  more  practical  knowledge  of  their  nature 
propCT'  treatment, 
loagh.  however,  much  that  was  erroneous  was  removed  by 
surgeons,  the  light  of  ecieuce  can  hardly  be  said  to 
penetrated  this  important  province  of  militjiry  surgery 
the  great  and  last  work  of  Jolm  Hunter,  on  the  Biofxiy 
nnd  Gun-fihot  Waundii,  was  published  in  17!M. 
(iistiiiguished  philosopher  serred  as  a  surgeon  on  the  Staff 
learmr  in  the  expedition  against  Belleisle  in  1760,  and  in 
line  uapaoity  in  Portugal  in  1703.  He  subsequently  filled 
of  the  highest  positions  in  the  medical  department  of  the 
serrice:  having  been  appointed  in  1770  Surgeon  Extra- 
to  the  Army,  in  178(>  Deputy  Surgeon-General,  and  in 
Sorgeon-General — a  laborious  oiiice,  corresponding  witli 
of  the  Director-General,  under  existing  arrangements.* 
pfavsiological  principles  which  John  Hunter  enunciated^ 
OQ  extensive  study  and  observation  in  civil  life,  cannot  be 
iTertcd  ;  but  their  practical  application,  so  fur  as  regards 
treatment  of  gun-shut  wounds,  has  been  greatly  modified 
his  treatise  on  the  subject  was  published.  There  cannot 
better  illustration  of  the  special  position  in  which  this 
lent  of  military  surgery  is  placed,  from  the  peculiar 
lUaces  under  which  it  is  practised,  than  the  fact,  that 
;b  men  of  the  highest  mental  attainments  have  discussed 
of  gun-shot  wounds,  we  are  nevertheless  indebted  to 
icai  experience  in  military  campaigns  for  every  improve- 
Bome  few  of  recent  date  excepted,  that  has  occurred  in 
tnAtment.     Thus,  John  Hunter  was  led  to  advocate  vci-y 

*  Jolm  Hunter  held  tbii  ofllce  during  the  (^arly  part  of  tli«  var  with  Fmnco 
Ivhirfa  pccMled  the  peace  r>f  Aniietu.  After  HunTPrV  d^Rtli  tlit^  direotiiiii 
icmid  1« U  retted  in  an  iodividuftl,  and,  inntfad,  an  Army  Medical  Board  was 
|fMHdta!ed,ciiiwfting^  of  a  PbyBiciui-GeDeral,  Sur^'euu-Ui^nenU,  and  Impector- 
fAonltinoapitJiU. 
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stronfjly  the  delay  of  amputiition,  after  severe  gun-shot  wound 
for  weeks,  that  the  jtatieut's  cuustitutiuu  might  accominodai 
itself  to  the  injm-y  ;  while  more  extended  observatiou  ha 
demonstrated  that  such  secondary  amputations  are  more  fafa 
than  those  which  are  performed  shortly  after  the  infliction 
the  wounds  leatliug  to  them — the  advantage  of  the  patient  thi 
coinciding  with  what  must  very  constantly  happen  to  be 
practice  of  necessity  in  the  field.  Mr.  Guthrie  remarks^  in  fa 
Cvmwentaries  on  the  Surgery  of  the  Penijisular  War  hctm 
1808  and  1815,  that  the  surgical  principles  and  the  practit 
ivhi<rh  prevailed  at  the  commencement  of  the  war  were  supe 
scdcd  on  almost  all  important  points  at  its  conclusion  ;  and  1 
quotes  a  remark  of  Sii*  Astley  Cooper,  to  the  effect,  that  the 
of  snr(,'ery  received  from  the  practical  experience  of  that 
ftu  inipulsf!  and  improvement  unknown  to  it  before. 

The  still  more  recent  military  operations  in  Algeria, 
Schleawig-Holstein,  in  the  Crimea,  and  in  India,  have  affordi 
the  opportunity  of  testing  practically  the  applicahility  to  am 
practice  of  some  of  tlie  great  improvenieuts  which  have  b©< 
accomplished  in  the  civil  practice  of  surgery  in  Europe  since  ti 
termmation  of  the  war  in  1815.  Among  these  may  be  partici 
iarly  enumerated,  the  avoidance  of  amputation  of  limbs 
recouree  to  excision  of  joints  ;  resections  of  injured  portions 
the  shafts  of  long  bones  ;  mitigated  amputations,  by  removi 
only  of  those  terminal  portions  of  the  extremities  which,  hi 
been  destroyed  by  the  original  injury ;  and  the  practice  gen 
rally,  of  what  has  been  styled  conservative  surgery.  In  tb 
wars,  too,  the  value  of  chlorofonn  as  an  aniesthetic  airent 
militarj-  surgery  has  been  fiilly  established.  They  have  al 
esix-cially  illustrated  the  influence  of  various  states  of  heaH 
ftud  climates  on  the  results  of  gun-shot  wounds.  All  1 
Anticipations  which  were  held  out  at  the  commencement 
some  of  these  campaigns  have  not  been  realised,  but  still  thi 
have  added  much  valuable  inlbrmation  and  many  iraprc 
ments  to  military  8ia*gery. 

Tlie  alterations  made  during  late  years  in  the  arms  of  t4l 
j^ater  proportion  of  the  ti-ooits  of  the  leading  Powers  of  Europ 
namely,  the  traJisformation  of  muskets  into  *  aimes  de  preciswn 
with  rifled  barrels  and  graduateil  aiina,  have  led  to  changes 
the  severity  and  almost  in  the  nature  of  gun-shot  woun< 
from  small  balls  ;  and  the  results  of  these  changes  re<]uii-e  tin 
especial  attention  of  army  surgeons.     The  effects  of  the  nei 
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tifle-balls  were  wiJely  witnessed  during  a  portion  of  the  period  of 

the  Crimean  war.      They  were  seen  in  atiU  ^'reater  projxfrtion 

Juriii^  the  campaign  of  1859  in  Italy,  aud  adilitionul  practical 

tfasenrations  have  been  published  by  the  continental  surgeons 

in  it      The  feai-ful  numbers  of  killed  and  wounded, 

T  than  in  any  former  experience,  owing  to  the  lai*ge  masses 

<if  troops  brought  into  collision  with  each  other,  exhibited  the 

not  only  of  rilled  muskets,  bat  of  rided  cannon  also  ;  and, 

French  forces  eugaged,  an  opportunity  was  aftorded  of 

instituting  a  conii»arisou  of  the  results  of  their  treatment  under 

circnmstanoes  of  bodily  health,  and  hospital    accommodation 

Terj-  diifercut  from  those  of  the  French  anny  in  the  Crimea. 

The  war  of  tbo  rebellion  in  the  United  States  has  again 
largely  added  to  onr  experience  in  gnu-shot  wounds  from  rilled 
««ft{Kms.  In  England,  one  valuable  result  which  emanated 
frum  the  war  with  Russia  was,  the  regular  collection  and 
Amngement  under  Govenunent  authority,  for  tlio  tirst  tune, 
of  the  observations  and  practice  of  the  medical  officeiis  employed 
in  the  campaign.*  The  Government  of  the  United  States  has 
foUuwed  the  same  course.  An  oflicial  department,  thoroughly 
«ul  very  extensively  organised,  under  the  direction  of  the 
Sorgeon-General,  ia  now  carefully  an'anging  full  reports,  both 
stati.4tical  and  professional,  on  the  injuries  of  the  war  and  their 
>V3iiultj«.  Specimens  to  illustrate  the  pathology  of  wounds  were 
collected  while  the  war  was  In  progress,  and  a  laj-ge  museum 
iDnstrative  of  military  surgery  in  all  its  branches  now  exists  at 
Washington. 

Daring  the  year  1 864,  we  had  nearer  home  the  war  can-ied  on 
in  SchJeswig  and  Holstein,  and  during  1666  the  short  but  deci- 
,fire  war  between  Prussia  and  Austria,  In  the  former  war,  for 
tint  time,  all  the  troops  were  armed  without  exception  with 
weapons.  In  the  recent  campaign  in  Germany  the  effects 
ih-kmding  arms  were  witnessed,  and  since  that  date  the 
of  mn/.zle-lomlers  into  breech-loaders  has  either  been 


'  Tb«  French  statiatica  of  the  Crimean  war  have  now  been  completed  by  the 
■Imtmljle  work  nf  Ur.  Cbeau  (Rtipjuirt  mr  U»  rrKuUutu  tin  scrti't-r  int-iiwo-vftirur- 
fuei  utis  amhiiiiHfv*  de  ta  Cri/tt^i',  pur  J,  V.  (%nu,  &c.,  pp.  7-12,  4trt;  Pftri*, 
i);  and  there  i»  everr  reasou  to  exp«:t  even  still  more  accurate  information 
n^t  tb^  Kfiults  of  the  Italian  campaign  of  1850,  and  the  French  cam- 
zico  fwd  Cochin  China  b^^foiv  lon^,  from  tho  Inbours  uf  the  ttuue 
k>tati>.i.  It  iH  hupod  tlmt  e<|iinlly  correct  inforuiHtJoa  will  in  a  short 
t  iiiUible  rctfpecting  the  IVudisiaa  campaign  of  ItUO. 
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made  or  is  being  ninile  in  all  the  armies  of  Europe.     The  rapiil  1 
and  nnintemipted  iire  tliat  can  be  kept  up  by  brt'erh-loade 
and  con  sequent)  J  their  influence  on  the  numher  of  wounds 
duced  within  given  limits  of  time,  will  probably  be  found  to 
the  chief  p<>iiits  of  interest  to  military  surgeons :   it  does 
appear  likely  that  the  characters  or  any  of  the  particular  fea 
of  the  wounds  themselves  wiU  be  influenced  by  the  change. 

One  result  of  the  system  of  breech-loading  is,  tbat  it  cnal 
detonating  and  explosive  bullets  to  be  discharged  from 
fire-arms  without  danger  to  the  marksmen  handling  the  weapon 
Dr  Scrive,  in  his  History  of  the  Eastern  Cavipaujn.  states 
explosive  bullets  were  employed  by  the  Russians  in  the  Cr 
They  consisted  of  small  cylinders  of  copper  containing  a  de 
ting  composition,  and  were  made  up  in  the  form  of  or 
cartridges,  suitable  for  being  discharged  from  muskets, 
hitting  objects  these  projectiles  burst  with  gn^at  violence, 
specimens  of  these  explosive  balls  were  found  in  St  1 
after  the  conclusion  of  the  siege,  and  it  was  only  then, 
Scrive  remarks,  that  a  key  was  obtained  to  some  wounds  of  i 
frightful  character,  which  could  not  be  accounted  for  by 
action  of  ordiuar)'  bullets,  or  of  fragments  of  shell.*  No  si 
observation  is  recorded  in  the  British  offiuliil  surgical  historr  < 
the  war ;  b\it  a  recent  writer  in  the  Timfjt  newspaper  has  refer 
to  the  fact  of  some  English  troopers  havinar  been  wounde 
by  explosive  bullets  at  the  action  of  Balaklava.t  They 
have  been  employed  only  to  a  very  limited  extent,  howeve 
during  the  Crimean  war,  owing  to  the  nature  of  the  weap 
with  whif-h  the  Russian  troops  were  tlien  armed;  while  no 
with  breech-loading  arms  they  can  be  used,  if  considered 
visable,  without  any  limit. 

As,   however,  it   has  been    announced    that  the   prineip 
European  Powers,  on  the  pro[)08al  of  the  Uussiiui  Govemmen 
have  come  to  an  agreement  not  to  employ  explosive  rifle-h 
in  future  warfare,  the  effects  of  such  missiles  as  regards 
wouuds  inflicted  by  them  bardly  needs  further  reference  here. 


*  SflaticH  vtidico-chintryicaie  lU  la  campagnt  dOrienty  per  ]e  Dr.  Scnv 
&c.,pp.  438.   pBris,  18r>7. 
t  S«  ft  letter  Kigned  F.R.C.S.  in  the  Ti'mw  of  Decpmber  10, 1888.    lt( 

A  rurioiifl  fftct,  HA  this  coireapondent  romarktHl,  that  the  RiiftdftnA  who  6rati 
ii^e  of  explosive  biitlntA  in  war  ehuuM  be  the  first  nation  to  propgw  the  i 
doonieat  of  eucfa  pmjectilea. 
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enough  to  carry  forward  the  mass  of  iron  of  wliiph  tliese  missil 
are  compostwl,  mi  lou^j  will  their  wei<rht  bo  tbo  mtiat  importai 
in^-edientin  the  production  af" the  woiinds  inflicted  byUiem,  Bl 
with  regard  to  mnsket-shot,  the  form  presents  several  feattoi 
worth  the  consideration  of  military  siu-geons.  In  discussiuf^  til 
enbject,  however,  it  must  not  be  omitted  to  be  borne  in  mia 
that  we  have  no  experience  of  the  effects  of  round  musket-bal 
pn)|>elUHl  with  the  same  amount  of  force  as  recent  iniprovemi 
in  tire-arms  have  given  to  balls  furnished  with  a  conical  vert- 
although,  in  the  old  two-grooved  rifle,  with  it«  belted  round  ba 
a  momentnm  was  procured  far  exceeding  that  of  the  comm 
smooth-bore  musket.  The  change  in  form  from  the  round  to  ti 
prolonged  cyliudro-conoidal  ball  seems  to  derive  itfl  chief  import 
ance  in  sui-gery  from  the  conical  end  possessing  the  mechanica 
characteristic  of  a  wedge,  while  the  former  acted  simply  aa  oi 
obtuse  body.  From  this  quality  the  power  of  penetration  a 
conical  buUets  is  greater,  independent  of  the  increased  mouieii' 
turn  communicated  to  them  by  the  construction  of  the  wea|H>Di 
from  which  they  are  discliox'ged.  Thus,  supposing  one  of  thi 
old  musket-bullets  to  strike  a  limb  at  80  yards,  and  an  Enfifi 
rifle  conical  bullet  of  the  same  weight  at  800  yards,  the  rate  o 
Telocity  being  similar  in  each  case,  the  injury  from  the  latta 
may  be  expected  to  be  considerably  greater  than  that  from  th 
former,  on  account  of  its  shape.  The  wedge-like  quality  ofth 
conical  bullet  is  rendered  particularly  obvious  on  its  being  driva 
iuto  the  shafts  of  the  long  bones  of  the  extremities.  The  soli 
osseous  t**xtnre  of  which  the  cvlindrica)  jjortion  of  these  bonee  i 
ComjKisetl,  is  split  up  into  fragments,  having  mainly  a  directtoi 
parallel  with  ihe  central  cavity;  and  fissures  not  unireqneatl 
extend  from  the  seat  of  injury  to  their  terminations  in  the  jointi 
of  which  they  form  component  parts.  Such  results  were  scareel 
ever  noticed  from  the  impact  of  round  balls.  The  bone  migh 
be  comminuted,  but  the  fragment-swere  of  a  more  cuboid  shape 
and  the  long  tissuring  did  not  usually  occur. 

The  same  difference  of  effect  may  be  observed  ou  comparin 
the  injury  produced  upon  the  apophysis  of  a  bone  by  a  eonoida 
bullet  with  that  produced  by  a  romid  ball.  The  splinterifl 
caused  by  the  conoidal  projectile  will  generally  be  found  1i 
extend  to  a  considerable  distance  into  the  shafts  while  the  ii 
jury  from  the  round  one  is  usually  limited  to  the  ajKiphys 
itself.  This  difference  becomes  of  practical  importance  whe 
the  subject  of  the  treatment  of  such  an  injury  by  reseciioQ 
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eomidered ;  not  only  as  reganlB  the  extent  of  bone  necesaaiy 
to  be  removed,  but  also  a^  regards  the  progress  of  cure,  and 

'  general  results  of  the  operation. 
[  The  following  drawings  of  two  shoulder-joint  wounds  (Figs. 
I,  23),  one  caused  by  a  i-ound,  tiie  other  by  a  conoidal  bullet, 
ring  the  Crimean  campaign,  well  illustrate  the  relative  eflects 
described.  They  are  the  more  interesting  as  regards  the 
qnestaou  of  the  influence  of /ortti,  inasmuch  as  in  each  case  the 
same  port  of  the  bone  has  been  struck,  and  the  momentum,  or 

Fio.  22. 


tsihov  the  coodltion  of  tbo  head  of  a  himicrus.  which  bai)  bcoo  stmck  hy  n 
ttm9itJ«J  btfU  At  the  Hiiti^nifr  aspect  of  ibc  gruitiT  tulit'nijiii y.  Th<'  tutllet  (hlmwn 
tr  ibt*  **t*fi»k  •)  has  eoterM  »pex  flnjt,  and  is  cmb«Jded  in  tho  L-atiwllous 
time,  lis  tnso  being  on  it  lurel  with  ihe  eurfucc  of  the  bone.  Great  ttpltntt-nng 
hu  iollowrd,  luid  c  ibowa  the  fii>3uri:d  cundiliuo  of  tho  Blmft,  nt  th^  part  where 
the  ofxmtiuQ  of  n-Brction  hii»  Ixvn  pi-rfornu'd.  It  is  prolmble  that  theM  fbsures 
extcjMal  «umv  di&tauce  in  tho  bhatl  tdow  tii«  liou  uf  riut.'ctiou. 


,  of  the  two  projectiles  has  been  also  alike,  as  evidenced  by 
corresponding  depth  of  penetration.  The  sketches  are 
I  ftrom  specimens  in  the  Museum  of  the  Royal  College  of 
as  of  England.* 


•  Vwp.  No.  2926  B,  wiJ  No.  2020  V.     For  LiaU-ries  of  the  cases,  poe 
|i*ii»  Catati-ffw  of  the  Iwhoiofftcal  Sjyecimem  in  the  Mtttetnn  of  the  Royal 
ttiOtfti^Sargrtmg  ofEttffUmti,  pp.  U2,  03. 
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A  ud  B  vhow  tho  comlitiDn  of  the  head  of  a  hnmorus  irbicli  Im  been  irtiii^  Ini 
round  hall  in  Dcarlv  tho  idflDtifiil  sptit  at  which  the  Bpi-ciinon  ropirwDTMta 
Fig.  22  had  Ikiti  ntniok.  Th*-  round  bull,  like  the  conoidnl,  hus  nlso  pnierMto 
a  dixtam-e  oorri's ponding  with  iti*  own  d«pih,  its  (mrfnec  being  on  a  lerel  with  ibtt 
xxS  thit  Mirroun<ling  btmti.  ALlIiougli  tiiv  hmd  uf  llio  bont  liiu  been  gnt«llf 
BhBtt<'roil,  KA  shown  in  a,  thr  rending  iixunder,  or  splintcrinf;,  \t  y«ry  limited,  uil 
I  ho  wvw,  in  rf*<vtin(j  ihf  injuml  hitwl.  hii"  piwnixI  throuRh  thoflhaft  (seec)  «ilb«iit 
crobsin^  u  einu:!?  Qnsiu-t ;  and  thi^,  nutwitli^luudiitg  thu  opvratiun  Uhh  been  p^* 
formed  Kunewiuit  Dearer  to  the  neck  of  the  bone  than  in  the  preceding  iastauoe. 


Another  result  of  the  tapering  form  of  the  conical  bullet  is, 
that  it  is  less  exposed  in  its  course  through  Bofl  parte  of  &0' 
body  to  opposition  from  tendons,  and  other  long  and  elastie 
structures,  so  frequently  noticed  to  stjiy  tho  progress  of  sphericai 
ahot.  If  not  dividing  them  by  direct  impingement,  it  readUy 
turns  them  aside ;  and  it  is  pai-tly  due  to  this  pointed  shape, 
therefore,  as  well  as  to  increased  force,  that,  aa  will  be  noticed 
hereafter,  the  lodgment  of  balls  is  now  so  rare  in  comparison 
with  the  experience  of  former  wars. 

Weight  of  projectiles, — Much  has  been  written  on  the  oom- 
parative  surgical  effects  of  bullets  of  various  weights  and  sizes ; 
but  these  qualities  do  not,  on  consideration,  excite  so  much 
practical  interest  in  the  mind  of  the  surgeon  as  it  might  ab 
first  appear  they  are  calculated  to  do.     Some  very  heavy  bullets 


t  naed  "by  the  KussiatiB  in  the  defence  of  Sebastopol,  nearlv 
QBfr4Urd  heavier  than  any  employed  by  the  troops  opjjosed  to 
IkoL  Such  bullets,  if  of  Uke  form  and  density,  and  proptiUed 
with  eepBX  velocity,  would  obviously  inflict  injuries,  espeoioUy 
i^unit  osseous  structures,  which  offer  great:  roaietance^  wider 
ii  proportion  to  their  greater  size  and  momentum ;  but  in 
mpect  to  simple  flesh-wounds,  the  increiuiod  size  of  the  wound 
left  by  the  larger  ball  would  make  little  ditference  in  the 
•rarity  of  the  wound,  or  the  time  required  for  its  cure,  while 
the  escape  of  foreign  snbstanceS;,  wJiich  it  uiight  happen  to 
am  with  it,  would  be  facilitated  by  the  freer  means  of  exit 
ud  increased  discharge  from  the  surface.  Mr.  Guthrie  men- 
tioM,  that  baviug^  had  a  wide  field  for  observation  in  the  cfiecta 
of  the  heavy  Britisli  musket-balls,  sixteeu  to  the  pound,  on  the 
FKDch  wounded,  he  did  not  think  them  more  mischievous  iu 
th«r  teaults  than  the  French  muBket-balls,  twenty  to  the  pound, 
bo  the  English  soldiers ;  while  the  advantages  of  carrying  a 
^^bier  musket  and  greater  number  of  rounds  of  ammunition 
«B«  on  the  side  of  our  adversaries.  It  is  undei'stood  that  iu 
Tirikre  the  object  is  not  so  much  to  destroy  life  as  to  disable 
utatgoniarts,  and  the  smaller  size  bus  been  supposed  to  be  fully 
Hpal  to  this  object  by  the  British  military  authorities  of  the 
jnaenX  day.  When  the  Knfield  rifle  was  given  to  the  army, 
il»  weight  of  the  ball  was  reduced  two  drachms  and  a  half  below 
tli»(  of  the  boll  which  had  been  used  with  the  Minie  rifle,  pre- 
Tiwialy  xn  use.  The  weight  of  the  bullet  used  with  the  Minie 
nfie  was  680  grains  ;  with  the  muzzle-loading  Kulicld  it   was 

daced  to  530  grains.  The  bullet  of  the  present  converted 
breech-loader  is  still  less  in  weight,  l>eing  only  4S0 
This  projectile  is  destined  to  be  atill  further  reduced  iu 
Wk,  OS  combatants  find  the  bore  of  the  Enfield  rifle  to  be 
aae<dle«ly  large.  Its  diameter  is  one-tenth  of  an  inch  greater 
^tkn  tikat  of  the  French  Chassepot  n6e,  and  the  bullet  used 

iih  it,  as  well  as  the  cartridge,  is  considerably  heavier :  hence 
'•  Pi«Dcb  soldier  can  now  carry  135  rounds  to  an  English 
»<iMier*«  00  rounds — a  military  advantage  which,  it  might  }>e 
«ppo8ed,  would  not  be  allowed  to  continue.  But  it  does  not 
appear  likely  that  the  contemplated  new  projectile,  though  less 
in  diameter,  will  be  less  in  weight  than  that  of  the  present 
^wwh-loading  Enfield;  indeed,  the  bullet  most  recently  re- 
''BmBended  for  adoption  has  precisely  the  same  weight,  viz.  480 
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grains.*  After  all,  however,  within  the  moderate  limits  whichC 
must  be  preserved  to  suit  the  cirenm stances  of  infantry  soldiers, 
the  form,  hardness,  and  velocity  of  maskct-bolls  must  be  tha 
qualities  of  interest  to  the  surgeon  in  connection  with  th* 
wounds  inflicted  by  them,  rather  than  their  relative  weight. 

Course  of  balls. — Another  influence  resulting  from  the  form 
and  average  momentum  of  modem  small-arms  projectiles  may 
be  noticed.  Of  the  circuitous  and  unexpected  directions  pur- 
sued by  bullets  in  their  passage  through  the  human  fVftme, 
which  were  formerly  so  common,  we  are  not  likely  to  see  many 
instances  now  that  the  rifle  is  the  weapon  chiefly  employed. 
The  conoidal  shape  of  tlie  ball,  and  the  force  with  which  it  i* 
propelled,  have  had  the  etfect,  among  others  already  named,  ol 
changing  the  indirect  and  tortuous  course  which  was  so  cho- 
i-acteristic  of  the  ball  from  the  smooth-bored  musket.  TbA 
latter,  bearing  a  force  that  scarcely  carried  it  true  to  a  mark 
at  eighty  yards,  and  receiving,  us  it  left  the  firelock,  aa 
impulse  which  caused  it  to  revolve  on  its  axis  at  right  angles 
with  the  line  of  flight,  was  deflected  by  the  most  trifling 
obliquity  of  surface,  by  the  resisting  obstacle  of  a  bone,  bf 
tendons,  or  the  aponeuroses  of  muscles,  or  even  by  the  elnstio 
resilience  of  muscles  themselves  in  a  state  of  action,  when  the 
relative  direction  of  their  tibres  was  favounibly  placed  to  exert 
this  influence.  The  Enfield  cylindro-conoidal  bullet,  armed 
with  a  force  that  will  carry  it  to  a  given  spot  distant  1,000  j-ard» 
or  upwards,  flies  spinning  on  an  axis  coincident  with  it«  liiM 
of  flight,  penetrates  the  softer  tissues  in  a  straight  line,  and  on 


•  The  bullet  recommended  by  the  Small  Arms  Comcaittee  fnr  mlnption  with 
the  Martini- Henry  rltle,  with  wliich  it  is  proposed  to  arm  the  Hriti?h  infantrr, 
inetend  of  the  converted  Enfield  rifle,  is  without  the  hollow  bane,  balited  I'lai 
plug,  and  wix)den  plug  in  the  bead,  which  are  featiii-es  of  thi^  bullet  in  pre«eDt 
use.  It  i»,  iiiHt^nd,  K>lid  and  whoUy  made  of  lead  hardftnfd  with  lia ;  andi 
hence,  thmiyh  nrily  '-W  of  iin  inch  nt  its  widest  part  in  diameter,  iiiritead  of  -AS 
of  an  inch  as  the  Enfield,  it  is  not  reduced  in  weight.  The  wetirht  of  tht, 
French  Chiuscpot  Imlkt  is  24*50  ^amnif.t.  or  a  fraction  over  STH  innins,  loi 
is  therefore  102  (fraius  lighter  than  the  Kiilield  bullet  and  thau  tlie  newlff 
recnnmieoded  A[artiDi-UenrT  bullet  The  combatant  adrantagea  connected 
with  the  li^'htneM  of  the  Chassopot  ammuaition  are  stated  to  be  outweitfhc^ 
by  the  followiij|f  advantages  on  the  side  )if  thn  Sfartini- Henry  weapon  and  tttf 
projectile :  greater  accuracy  of  6ipht,  longer  rau^re,  Ihittor  imjectorv,  highar 
penetrative  power,  increased  rapidity  of  fire,  and  certain  other  adTuitaf^, 
which  need  not  be  mentioned  here,  ox  they  appertain  to  the  rifle  it*elf  rmth<n 
than  to  the  qualities  of  the  bullet  projected  hyit.  and  therefore  do  not  influcon^ 
ether  tJie  number  or  nature  of  the  wounda  that  may  be  caused  by  the  veapcu. 
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BKtui^  bone,  aa  before  noticed,  enters  it  like  a  wedge.  Wliea 
tbuUet  of  this  kind  strikes  an  object  point  blank,  it  is  always 
ttie  ai>ex  of  the  conical  part  which  first  meets  the  object  struck  ; 
Btii.  if  sufficient  resistance  be  met  with,  it  ia  this  apex  which 
^ines  first  compressed,  and  turned  back.  When  it  strikes  a 
object  lying  nearly  parallel  witli  its  line  of  flight,  the  bail 
led,  as  it  were,  from  its  apex  towards  its  base. 
It  will  often  appear,  at  first  examination,  that  the  track  of 
^Undro-oonoida]  bullet,  even  at  full  speed,  is  widely  removed 
a  straight  iioe,  especially  when  this  class  of  injuries  is 
to  the  surgeon.  But  it  usually  ia  not  diJficuIt  to  reconcile 
lit  irre^larity  in  the  course  the  projectile  haa 
many  varied  |K>Bition8  in  which  the  body  and  its 
futs  are  liable  to  be  placed  are  called  to  mind,  and  if,  when 
aftkiDg  the  examination,  the  surgeon  takes  care  to  place 
1i»  patient  in  a  similar  posture  to  that  he  was  in  when  struck. 
A  certain  allo^rance  must  also  be  made  for  the  spasmodic  actions 
Tariou3  muscles  among  themselves,  and  the  momentary 
iueut  of  other  structures,  at  the  instant  the  injury  is 

of  vdoeity, — The  velocity  of  motion  of  projectilea  is 
fimportant  ingredient  in  the  consideration  of  tbe  wounds 
dooed  by  them. 
1  effects  of  difTerent  rates  of  velocity  on  wounds  are  seen 
variations  which  occur  in  proportion  to  the  distance 
bch  the  missile  has  travelled  before  inflicting  the  injury.  A 
D-ball  which,  with  but  alight  velocity  of  motion  added  to 
*ight,  would  knock  a  man  over,  at  ordinary  speed  will  can-y 
■  a  limb  without  disturbing  the  general  equilibrium  of  the 
A  musket-ball  that  would  be  an-eated  half  way  through 
nb,  is  now  rephiced  by  a  ball  which,  at  like  distance  from  the 
at  of  discharge,  will  piiss  through  sevemi  bodies  in  succession, 
increased  velocity,  or,  in  other  words,  greater  force,  of 
projectiles,  exhibits  its  cffocta  in  two  directions  :  local!)*, 
greater  destruction  of  the  tissues  in  the  track  of  the 
le ;  and  constitutionally,  by  greater  disturbance  to  the 
-force  of  the  whole  system.  The  component  parts  of  that 
on  of  the  organised  fabric  through  which  a  bullet,  travelling 
the  T%te  of  several  miles  per  minute,  cleaves  its  way,  ore 
iMritablr  deprived  of  their  vitality.  Iiistauces  are  quoted  by 
ntKom,  of  gun-shot  wounds  having  healed  by  simple  adhesion ; 
ivtsiich  examples  are  not  met  with  when  rific-bullels  retaining 
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their  onginal  form  have  nindti  an  opening  through  a  part  \ 
tlie  body.  Balleta  which  have  hapj>ened  to  be  brought  ini 
collision  with  stones  or  other  hard  substances  on  the  ground! 
before  striking  a  soldier,  and  which,  in  consequeue^,  hure  aofcl 
only  been  deprived  of  part  of  their  force,  but  have  also  bewij 
flattened  into  a  mass  with  thin  sharp  edges,  occasionally  caow] 
superficial  wounds,  which  may  readily  be  caused  to  heal  by  i 
intention,  but  these  are  essentbiUy  different  from  the  woxudll 
produced  by  rifle  projectiles  under  ordinary  circamstancos. 

The  splitting  and  destructive  effects  of  conical  balls  on  i 
shafts  of  the  long  bones  of  the  extremities  have  aJready ' 
mentioned  when  refen-ing  to  the  peculiarities  of  their  simp 
But,  togetlier  with  the  quality  of  shape,  the  amount  of  momen-l 
turn  is  a  necessary  ingi-edient  in  estimating  this  result.  Tb&l 
old  round  balls — partly  from  their  form,  but  also  from  the  iui-J 
perfect  uiechanism  of  the  firelocks  from  which  they  were  di»-| 
charged,  and  consequent  minor  degree  of  velocity  imparted  to] 
them — on  striking  bones,  would  simply  be  turned  away  from 
the  direct  line :  or,  failing  this,  would  knock  out  a  portion  of  i 
the  shaft  without  further  fracture;  or,  having  perforated  oPi 
one  side,  remain  in  the  cancellated  structure ;  or  bo  simpl/ 1 
flattened  without  penetrating.  It  seuras  not  unlikely,  also,  thai  j 
the  modern  conical  bullets  are  denser,  from  the  circumstance  of  | 
their  manufacture  by  mechanical  pressure,  than  bullets  which! 
have  been  caat  in  moulds.  The  influence  of  density  with  respeCtl 
to  power  of  penetnition  is  very  great.  In  comparing  the  two! 
most  perfect  of  modem  English  rifles  which  havo  been  em-I 
ployed  hitherto,  the  Enfield  and  the  'VVTiitworth,  the  projectile»l 
and  charges  being  of  the  same  weight,  when  lead  is  used,  tliel 
penetration  at  800  yards  is  one-third  greater  with  the  ^Vhit-I 
worth  than  with  the  Enfield ;  but  when  a  less  yielding  projectikJ 
is  used  with  the  Whitworth  (as  when  the  lead  is  mixed  witJ 
tin),  its  penetration  is  more  than  four  times  greater  than  thatof 
the  Enfield.  Wliether  this  cause  operates  or  not,  the  fact  is  j 
certain  that  conical  balls  at  their  average  speed  exhibit  aal 
overpowering  force  over  all  the  structures,  bone  included,  with 
which  they  come  into  contact  in  tlie  human  body,  and  are] 
comparatively  rarely  met  with  flattened,  or  so  much  altered  iaj 
form  as  round  bullets  were  formerly  nnder  like  circumstances. 

8p6iU  balls. — In  connection  mth  degree  of  velocity  the  subject  I 
naturally  occurs  of  what  ore  called  *  spent  balls,*  or  large  proj€<^•  i 
tiles  moving  at  low  rates  of  speed.  After  a  cannon-bull  has  ceased 
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to  pnrsae  its  courae  through  the  air,  or  to  proceed  bj  ricochet. 
It  not  unfreqnently  travels  to  a  considerable  distance,  rolling 
ilouiT  ihe  surface  of  the  i;round.  When  its  rate  of  movement  ia 
much  fuater  tlmn  tliat  at  wliich  a  man  can  walk,  and  when  to 
i[»eani.iice  it  might  be  stopped  bj  the  pressure  of  the  foot  as 
jly  as  a  cricket-ball,  it  yet  imwscsscs  th«?  power  of  inflicting 
injmy  on  such  an  attempt  being  put  into  execution, 
lis  power  is  easily  understood,  if  the  amoout  of  force  is  re- 
Bumibered  which  must  still  be  inherent  in  the  cannon-ball  for 
■fctu  overcome  the  inertia  of  its  own  mass,  and  the  resistance 
ich  it  is  exposed  in  passing*  over  the  ground  on  which  it 
in;,'.  Tt  is  this  force,  multiplied  by  the  wei^jht  of  the  ball, 
ih  gives  it  the  destructive  power.  If  such  a  ball  is  brouj^ht 
collision  with  the  foot  of  a  person,  destruction  generally 
to  such  an  extent  a«  to  necessitate  amjintation.  Should 
pinjje  on  other  parts  of  the  Ixxly,  as  iu  the  instance  of  a 
aas  lying  on  the  ground,  it  may  cause  fatal  rupture  of  internal 
and  that  without  exhibiting  external  evidence  of  the 
.1  of  injury  it  has  inflicted.  So  also,  though  powerless  to 
Bway  a  limb,  it  may  still  cause  comminuted  fractures  of 
and  extensive  contusions  of  the  softer  structures. 

of  balls. — Low  rate  of  velocity  leads  to  musket  and 
balls  lodging  iu  various  parts  of  the  body.  When  the 
ii-bure  musket  was  in  common  use,  lodgment  of  balls  was 
lent  occurrence.  In  the  first  place,  from  absence  of 
t  velocity  to  effect  its  passage  out  of  the  body,  and 
idly,  from  its  liability  to  be  diverted  from  a  direct  line, 
:nd  ball  might  be  arrested  in  its  progress  at  any  dist^iuce 
its  p<iint  of  entrance.  Conical  lalis  lodge  when  their 
has  bucome  nearly  expended  befoi*e  entering  the  body ; 
-  ui  peculiarity  in  the  posture  of  the  person  wounded,  a  ball 
tkvxng  hiul  force  enough  to  traverse  a  limb,  may  afterwards 
into  another  part  of  the  body,  and  K>dge.  A  ball  may 
a  part  so  dL>cp,  in  the  muscles  of  the  back,  for  example, 
bft  90  fur  removed  from  the  aperture  of  entnince,  as  to  elude 
riyita  on  the  jMirt  of  the  sargeon,  at  the  time  of  examin- 
u  v'i  the  wound,  to  discover  its  retreat.  Oi*  it  may  have 
some  jwsitiou  from  which  the  surgeon  fears  to  taki^  the 
ry  steps  fur  its  extrication,  judging  the  additional  injmy 
would  thus  be  inflicted  more  mischievous  than  the  probable 
Is  uf  ulJuwing  tlic  hall  to  remain  lodged. 
tTotfxtracted  balls  lead  to  consequences  var}-ing  according  to 
fox*.  U.  X 
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the  site  of  lodgment  and  state  of  coDstituiion  of  the  pati 
If  the  ball  have  become  fixed  in  the  body  of  a  intiscle,  or  in  il 
cellular  connections,  adhesive  inflammation  may  be  estabUs! 
around  it,  and,  in  time,  a  dense  sac  be  thus  formed,  in  whii 
the  ball  may  remain  without  causing  any,  or  but  very  sli^'ht, 
coiiveoience.  But  altbough  encysted,  a  ball  may  press  u 
nerves  and  give  rise  to  pain  and  much  uneasiness ;  ur  it  mi 
change  the  position  of  ita  first  lodgment,  under  the  effect 
gravitation,  or  the  impulse  of  muacular  actions,  and  may  thi 
become  so  placed  as  to  embarrass  the  person  in  certain  movi 
ments  of  the  lH)dy.  Sometimes  the  lodged  projectile  will 
become  provided  with  a  protecting  envelope  of  the  kind  aboi 
nauied,  but  will  excite  continued  irritation  and  give  rise 
chronic  abscess;  sometimes  the  abscess  will  become  healed, In 
will  reopen  from  tinie  to  time  under  the  influence  of  varioi 
exciting  cauKes;  and  these  cases  usually  end,  though  it  may! 
years  after  the  date  of  the  original  injury,  by  the  bullet  appec 
ing  so  near  the  sorface  that  there  ceases  to  be  any  difficulty 
its  removal. 

8TMPTOM8   OP  GUK-SHOT   WoTTNDS. 

Having  considered  some  of  the  leading  qnalities  of  the  pn 
jectiles  by  which  gim-shot  wounds  are  produced,  it  is  va 
necessary  to  nutice  some  of  the  characteristic  features 
symptoms  of  the  wonnda  themselves. 

The  chief  dia^ostic  marks  of  these  injuries  tn  their  eai 
condition  are  those  external  appearances  which  result  from  til 
physical  effects  produced  locally  by  the  stroke  of  the  prujectil 
Other  symptoms  result  from  injury  done  by  the  projectile  in  H 
course  through  the  deeper  tissues;  such  as  pain,  numbnefl 
paralysis,  from  lesion  of  nerves ;  haemorrhage,  from  lesion  I 
blood-vessels  ;  together  with  particular  symptoms  characterist 
of  special  organs  which  may  have  chanced  to  be  wounded  l 
the  projectile  during  its  passage.  One  general  sympton 
designated  *  shock,*  and  indicative  of  constitutional  diatuH 
ance  ia  an  usual  accompaniment  of  all  gun-ahot  wounds,  Irt 
the  extent  to  which  it  ia  exhibited  varies  greatly  in  differei 
caaes. 

J^xtemal    siijn^. — The    external    distinguishing    signs  of 
penetrating  gun-shot  wound  are  generally  manifest  eaoogl 
£at,  although  possessing  certain  universal  characteristics,  the 
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irach,  according  to  the  diiferences  already  described  in  the 

the  missiles  causing  the  injuries,  their  velocity^  the  part 
odjr  struck,  and  the  position  of  the  patient  relative  to  tho 

*  at  the  time  of  injury,  that  it  is  neecesary  shortly  to 

6ome  of  these  variations. 

a  cannon-ball  at  full  speed  strikes  in  direct  line  a  part 
lody,  it  carries  away  all  iK'fore  it.     If  the  head,  chest,  or 
are  exposed  to  the  shot,  an  opening  con-eaponding 

BJxe  of  the  ball  is  effected,  the  contiguous  viscera  ar«» 
n),  and  of  conrse  life  is  at  once  extin^ished.  If  it  be 
one  of  the  ertremities  which  is  thus  removed,  the  end 
ng  attached  to  the  body  presents  a  stump  with  a  nearly 
rface  of  darkly  contused,  almost  pnlpified,  tissues.  The 
muscles  do  not  retract,  as  they  would  had  they  been 

by  incision.  Minute  particles  of  bone  will  be  found 
tho  soft  tissues  on  one  side,  but  the  portion  of  the  shaft 
>one  remaining  in  situ  is  probably  entire. 

ricochet  shot,  or  in  any  case  where  tho  force  of  the 
-ball  ia  partly  expended,  the  extremity,  or  portion  of  the 
may  be  equally  carried  away,  but  the  laceration  of  the 

ag  parts  of  the  body  will  be  greater.     The  surface  of 

nd  will  be  less  even.  Muscles  will  be  separated  froai 
her,  and  hang  loosely,  offering  at  their  divided  emls  little 

,ce  of  vitality ;  spiculic  of  bone  of  larger  sixe  will  pro- 
f<innd  among  thorn ;  and  the  shaft  rauy  be  found 
Ml  and  split  far  above  the  line  of  its  transverse  division. 
Biy  to  nerves  and  vessels  may  be  prt^rtionately  higher 

if^T,     Occasionally  it  hapj>en8,  even  where  the   limb 

'  have  been  struck  in  direct  line,  that  it  Is  nevertheless 

pletely  detached,  but  remains  connected  by  shreds  of 

and  parts  of  the  tissnes  jammed  together,  on  which  the 
bdbced  to  minute  fVngments,  is  mixed  with  tho  contused 

and  other  soft  parts  in  a  shapeless  muss. 

be  still  further  diminished,  so  that  the  projectile 
.t  has  been  explaine<l  to  be  a  "spent  bail, 'there  will  not 
of  the  part  of  the   bofly  struck,  but  the   external 

loes  will  be  limited  nsually  to  contusion  and  laceration 

soft  parts,  or  extensive   ecchymosis   and  tumeiuction 

diriflion  of  surface. 

Id  the  cannon-ball  strike  in  a  slanting  direction,  the 
appearances  uf  the  wound  will  be  similar  to  those  just 
k3 
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described,  according  to  its  velocity,  modified  only  in  extent  1 
the  dcgi-ee  of  obliquity  witJi  wkiuh  the  shot  ia  cai-ried  into  cob 
taet  with  the  trunk,  or  with  the  extremity  wouuded.  Occasioni 
ally,  however,  in  exceptiotutl  cases,  there  will  be  no  external  ap 
j>eanince  of  injury,  notwithstanding   the  existence  of 
internal  di8or';!;aniRation.     The  rationale   of  such    pheno 
will  be  preaeutly  described. 

Fragiueutfi  of  heavy  sheUa  generally  produce  immense 
ration  aud  separation  of  the  parts  against  which  they  st 
but  do  not  carry  away,  or  grind  slructurus,  ua  round  ehoti 
Ordinarily,  the  lino  of  direction  in  which  tliey  move  formfl  i 
iiu^'Ie  more  or  less  acute,  with  the  part  of  the  body  woau 
and  tl:e  injury  done  is  rather  superficial  than  deep.     When  i 
happen  to  strike  in  a  more  direct  line,  so  as  to  penetrate 
sink  beneath  the  surface,  the  external  wound  ia  mostly  ama 
than  the  frafjment  itself,  fi*om  the  projectile  not  having 
force  enough  to  destroy  the  vitality  aud  elasticity  of  the  i 
and  other  soft  parts  through  which  it  has  entered,  so  that 
structures  partially  contract  around  the  wound,  aud  so  lessen  1 
size  of  ita  opening. 

Small  projectiles,  with  force  enough  to  penetrate  the 
leave  one  or  more  openings,  the  external  appearances  of 
also  vary  according  to  the  form  and  velocity  of  the  proj« 
by  wliich  they  are  caused.  The  appearance  of  a  wound 
riile-ball,  at  its  highest  rate  of  speed,  may  be  somotiincs ' 
nessed  in  cases  of  suicide.  A  soldier,  in  thus  destroymg 
self,  mostly  stoops  over  the  muzzle  of  his  firelock,  pressingil 
against  tlie  upper  part  of  liis  body,  and  springing  the  triggerl 
meuns  of  his  foot  or  a  piece  of  cord  connected  ^^dth  it, 
muzzle  is  usually  applied  beneath  the  chin.  In  snoh  a  cae^^ 
circular  hole,  without  any  puckering  or  inversion  of  the  ma 
skin,  together  with  dark  discoloration  of  the  int<>gume 
several  inches  round,  is  obser\'ed  at  the  wound  of  ent 
The  vertex  of  the  head  is  shattered :  fragments  of  the  pane 
aud  occipital  bones,  together  with  small  portions  of  bruin,  i 
carried  away  and  si.'attered  about ;  those  bones  which  are  i 
broken  are  loosened  from  their  sutnres  j  tlie  groat  mass  of 
brain  is  torn  to  pieces,  but  held  within  by  its  membranes; 
superficial  vessels  of  thu  fiice  are  distended  with  blood. 
eifocts  are  not  wholly  due  to  the  passage  of  the  baU ;  but 
to  the  fiame  aud  smoke  from  the  ignited  gunpowder  jetting  i 
at  the  mouth  of  the  musket,  and  in  part  also  to  the  expanii* 


mm)S  FKOII  MUSKET-BALLS. 


15.1 


|broe  eierted  within  the  cavity  o£  the  craniom,  hy  the  gaaes 
king  £rom  the  explosion  of  the  giiupowder. 

a  musket-ball  strikes  a  limb  at  aomedisfanco  from  the 
bj  which  it  was  propelled,  but  while  still  preserWiig  great 
Itj,  the  appearances  of  the  wouml  of  entrance  are  differeut 
those  of  the  opening  last  described.  An  opening  of  about 
iie  of  the  projectile  is  now  observed,  sometimes  irregularly 
amilar,  with  edges  generally  a  little  torn  ;  sometimes  cousistin^r 
■f  three  triangnlar  flaps,  which,  on  being  lifted  up,  can  be  made 
to  meet  at  their  apices  in  the  centre  of  the  opening.  In  either 
cue,  the  whole  wound  presents  a  slightly  inverted  aspect.  There 
Baj  be  darkening  of  the  marginal  skin,  of  a  livid  purple  tinge, 
from  the  effects  of  contusion  or  from  diskxlgment  of  powder  which 
ma  adhering  to  the  bullet,  or  it  may  be  simply  dcadlike  and 
pile.  Should  the  ball  have  passed  ont,  the  wonnd  of  exit  will 
■^probably  loi^r  than  the  projectile,  more  irregiUar  and  torn 
^^the  wound  of  eutrance,  with  slight  eversion  of  ita  edges,  and 
llith  protrusion  of  the  subcutaneous  fat  which  is  thus  rendered 
These  appearances  are  the  more  easily  recognised  the 
T  the  wound  is  examined.  They  are  more  obvious  if  a  round 
t^biJl  has  caused  the  injury  than  when  it  has  been  in- 
by  a  cylindro-conoidal  bullet.  Indeed,  with  the  latter, 
it  has  passed,  apex  fonvards,  through  the  soft  tissues 
of  an  extremity  of  the  body  at  full  speed,  when  it  has  neither 
fkrncfc  a  bone  nor  carried  any  foreign  body  before  it,  it  is  often 
TCTj  diiBcult  to  distinguish  by  its  appearance  the  wound  of 
CBtnnce&om  that  of  exit.  In  medico-legal  investigations  con<- 
OBining  gun-sliot  wounds,  it  sometimes  is  still  a  matter  of  great 
oe  to  decide  this  point;  but  to  the  military  surgeon, 
especially  from  the  circumstances  connected  with  the  new 
les,  it  has  become  a  subject  of  much  less  practical  interest 
formerly  was.  When  the  indirect  and  tortuous  penetra- 
fiou  of  balls  was  the  rule  rather  than  the  exception,  a  fcnow- 
hdge  of  the  spot  at  which  the  ball  entered  was  often  usefnl 
diagnosing  the  mischief  it  had  probably  committed  in  its 
and  in  determining  the  part  of  the  wound  where 
bodies  might  be  supposed  to  be  carried  and  to  be  lodging, 
n  the  track  of  the  ball  is  nearly  in  a  straight  line,  as  now 
■fj^ueutly  happens,  such  information  cannot  be  lookerl  for 
knowing  the  relation  of  either  opening  to  the  course  of  the 
jfctile. 
The  flpiKarances  of  wounds  resulting  from  penetrating  missilee 
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of  irregoilai*  forms,  as  small  pieces  of  shells,  inusket-baUs  flatte 
against  stone,  and  others,  differ  from  those  caused  by  or 
bullets  in  being  accompanied  with  more  laceration,  accor 
to  their  leu^h  and  form.     Being  usually  projected  with 
sidcrably    less    force    than    direct   nii&sUes,    such    proje 
ordinarily  lead  only  to  one  aperture,  that  of  entj^nce. 

Internal  wounibt    witfcoui   eictemal  marks. — Among-  the 
variety  of  injuries  from  gun-shot,  there  have  not  unfrequentl 
been  noticed  instances  in  which  serious  interna!  mischief  '■ 
been  inflicted,  without  any  ertomal  marks  of  violence  to  ind 
its  having  resulted  from  the  stroke  of  a  projectile.   These  pecc 
cases  have  been  before  casually  alluded  to  when  describing  i 
external  appearances  of  wounds  caused  by  cannon-balls  at 
a  part  of  the  body   in  a   slanting  direction.      An  impur 
viscus  of  the  abdomen  has  been   ruptured,  yet  no  bruising! 
the  parietes  observable ;  symptoms  of  cerebral  concussion  hit! 
shown  themselves,  yet  no  injurj-  of  the  sca.lp  to  be  detected.    Et 
bones  have  besn  comminuted  withont  any  wound  of  the  iaie 
ments  or  appearance  of  injury.     The  records  of  the  Crime 
campaign  afforded  not  unfrequent  examples  of  such  woo 
In  one   case  an   English   soldier   had   the   whole  shaft  of  i 
humerus  shattered  to  pieces  by  a  caauon-shot,  yet  the  skin ' 
as  sound  and  as  white  as  if  it  had  not  been  touched. 
cases  occur,  in  the  French  records,  of  fracture  of  the  fore-o 
without   any  extcrnai    apparent    lesion ;    in  one,  the  inter 
structures  were  reduced  to  a  mass  of  pulp.     The  difficulty ) 
reconciling  the  several  facts  noticed  in  such  instances,  togetiw 
with  the  vague  descriptions  by  patients  of  their  sensations,  Id 
surgeons  to  seek  an  explanation  for  them  in  the  suppositid 
that  masses  of  metal  pi-ojected  with  great  velocity  through 
air  might  inflict  such  injuries  indirectly  by  aerial  j>ercussio 
Either  the  air  might  be  forcibly  driven  against  the  part  injur 
by  the  power  and  pressure  of  tlie  ball  in  its  Hight,  or  a  momefl 
iary  vacuum  might  be  created,  and  the  forcible  rush  of  air 
refill  this  blank  might  be  the  origin  of  the  hurt.     Elect 
has  also  been  called  into  aid  iu  explaining  these  injuries, 
these  hypotheses  are  now  abandoned.     So  many  observatio 
have  been  mode  of  cannon-balls  passing  close  to  various  pa 
of  the  body,  us  near  as  conceivable,  without  actual  cont 
without  any  such  consequences  as  those  attributed  to  wind 
aa  to  lead  to  the  necessary  conclusion  that  the  theory  must  i 
all  instances  have  been  fallacious.     Portions  of  uniform 
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■coootrements  have  been  torn  away  bj  cannon-bQlIs  without 
{djut  to  the  soldier  himseli*.  Even  hair  from  the  head  has 
beeu  shaved  o&\  aud  cases  are  on  record  where  the  erteriiul  ear 
lod  end  of  the  nose  have  been  carried  away  without  further 
Btschief. 

The  tme  explanation  of  the  appearances  pi-escnted  m  those 
ttaee  which  were  formerly  called  ■■  wind-contusions,'  appears  to 
iwst  in  the  pecuJiar  direction,  the  degree  of  obliquity,  with 
wbirh  the  missile  has  happened  to  Irapiu^e  ai^aicist  the  elastic 
ikiiif  together  with  the  relative  situation  of  the  internal  orfyana 
injtuvd  to  this  missile  and  to  other  hard  substanciis  in  their 
nei|;rliboarhood.  The  surface  itself  is  not  directly  torn  or  cut 
iflto,  bi-cjiuse  the  impact  of  the  projectile  has  not  been  sufficiently 
direct  to  effect  an  opening ;  but  the  part«  beneath  are  crushed 
by  the  pressure  to  which  they  have  been  subjected  between  the 
cumbined  influence  of  the  weif^ht  and  mouienluiii  of  the  ball  on 
uQe  side,  and  of  aome  hard  resisting  substance  on  the  other.  TIius, 
cm  a  cannon-ball  p&ssing  across  the  abdomen,  the  elasticity  and 
nady  mobility  of  the  skin  may  enable  that  structure  to  yield 
to  the  strain  to  which  it  is  exposed,  while  viscera  are  ruptured 

the  projectile  forcing  them  against  the  vertebral  columii. 
'^  the  weight  of  a  ball  passing  obliquely  over  a  fore-arm 
any  poenbly  crush  the  bone  between  itself  and  some  hard 
nbstance  against  which  the  arm  may  be  accidentally  resting, 
without  lesion  of  the  int^^rposed  skin.  Baron  Larrey,  who 
tnnuDed  many  fatal  cases  of  this  kind,  relates  that  he  always 
fraud  so  lunch  internal  disorganisation  as  to  leave  no  doubt  in 
his  mind  of  its  being  the  i-ceult  of  contact  with  the  ball.  He 
esphiined  the  absence  of  superficial  lesion,  by  the  surface  having 
been  struek  by  caunon-bolls  in  the  latter  part  of  their  flight, 
vben  they  had  undergone  a  change  of  direction  from  straight 
to  carrilinear,  and  acquired  a  revolving  motion,  owing  to 
itmOBpheric  resistance  and  the  cflTetst  of  gravitation.  In  such 
Modition,  he  argued,  they  would  turn  round  a  part  of  tho 

iy,  &A  a  wheel  passes  over  a  limb,  in  place  of  forcing  their 
Sray  through  it ;  and  while  elaatic  etructnx'es  would  yield,  bones 
ud  mosclea,  offering  more  opposition,  would  be  bruised  or 
broken. 


fffMi. — Tlie  amount  of  pain  which  follows  a  gnn-shot  wound, 
inoreparticnlarly  one  fiom  a  bullet,  is  a  symptom  which  varies 
Ten  much  in  degree  according  to  the  kind  and  situation  of  the 
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wonnd,  llie  condition  of  mind,  and  the  state  of  constitntion  a 
tlie  soldier  at  tlie  time  of  it8  iiillictioB.  The  instantaneoni 
suddenness  of  the  injurj-,  and  the  previous  occupation  of  Hn 
soldier's  tliouglits,  usually  prevent  liim  from  noting  his  own 
sensations  with  any  approach  to  accuracy.  It  will  sometima 
liappen  that  patients  who  have  suffered  simple  IJesh-wouudj, 
will  tell  the  surgeon  they  were  not  aware  when  they  wmt 
struck ;  and  the  tnith  of  such  statements  is  attested  by  the  fact 
that  instances  not  unfreqnently  occur  of  soldiers  continuing  io 
action  for  some  time  without  knowing  they  had  been  wounded* 
Sometimes  the  pain  from  the  shot  is  described  as  a  sudden 
smart  sti*oke  of  a  cane ;  in  other  instances  as  the  shock  of  i 
heavy  intense  blow.  Occasionally,  when  the  trunks  of  uervet 
are  directly  injured  short  of  division,  as  when  they  are  vioIeuUj 
pushed  aside  by  a  bullet,  the  piiin  will  be  referred  to  a  diatan 
part  not  involved  in  the  track  of  the  wound.  Lieutenant  H 
of  tlie  19th  Regiment,  was  wotinded  by  a  musket-ball  at  tlis 
assault  of  the  Redan,  on  September  8,  1H55.  His  scnsatiotn 
led  him  to  imng^ine  that  the  upper  part  of  his  left  arm  wi 
smashed,  nnd  he  ran  oci-oss  the  open  space  in  iVont  of  the  ^vorl 
snpporting  the  arm  which  he  supposed  to  be  broken,  Oi 
arriving  at  the  advanced  trench,  he  asked  for  water ;  on 
to  drink,  he  found  that  liis  month  contained  blood,  and  that 
was  unable  to  swallow.  The  iirni  on  examination  was  found  t*i 
be  uninjured,  but  a  boll  had  passed  from  right  to  left  throngl 
his  neck,  and  from  its  direction  had  no  doubt  struck  some 
tion  of  the  lower  cervical  or  brachial  plexus  of  nerves.  W, 
a  ball  does  not  penetrate  the  flesh,  but  simply  inflicts  a 
tusion,  the  pain  is  often  described  by  patieuts  to  be  more  sever 
than  it  is  by  others  in  whom  a  bullet  has  effected  an  entrance. 


8ht>ck, — When  a  large  bone  is  suddenly  shattered,  a  cavit 
penetrated,  an  important  viseus  wounded,  a  limb  carried  awaj 
by  a  round-shot,  the  most  prominent  symptom  is  the  general 
perturbation  and  alarm  which  in  most  cases  instantaneonsl]| 
supervene  on  the  injury.  This  is  generally  described  as  tW 
'  shock '  of  a  gun-shot  wound.  The  patient  trembles  and 
totters,  is  pale,  complains  of  being  faint,  perhaps  vomits, 
features  express  extreme  anxiety  and  distress.  This  emotion  ii 
in  great  measure  instinctive ;  it  is  witnessed  in  the  horse 
mortally  in  action,  no  less  than  in  his  rider ;  and  seems  to 
sympathy  of  the  whole  frame  with  the  part  subjected  to  serioQl 


SHOCK, 
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irjniy,  expressed  tlirough  the  nervous  system.  This  shock  ia 
more  or  less  persistent  according  to  circumstances.  Examples 
Mm  to  show  that  it  may  occasionally  be  overpowered  aJto- 
pther,  even  in  most  severe  injuries,  by  moral  ajid  nei-vons 
idicin  of  another  kind,  by  a  state  of  mentid  tension ;  but 
tUscan  rarely  happen  when  the  injury  ia  a  vital  one.  Panic 
ny  lead  to  similar  symptoms  of  shock,  although  thr*  wound 
is  of  a  less  serious  nature.  A  solJier,  having  his  thoughts 
carried  airay  from  himself — his  whole  frame  stimulated  to 
tbe  utmost  height  of  excitement  by  the  continued  scenes  and 
drcnmstances  of  the  fight — when  ho  feels  himself  wounded, 
is  fuddcniy  reculled  to  a  sense  of  personal  danger;  and  if  he 
be  Beiaed  with  doubt  whether  his  woimd  is  mortal,  depression  as 
loir  as  his  excitement  was  high  may  immediately  follow.  This 
depression  will  vary  in  degree  according  to  individual  character 
and  intelligence,  stale  of  health,  and  other  personal  peculiarities. 
For  while,  on  the  one  hand,  numerous  examples  occur  in  every 
action  of  men  walking  to  the  field-hospital  for  assistance  almost 
nnsiippfrtcd  and  with  comparatively  little  signs  of  distress, 
afler  the  loss  of  an  arm  or  other  such  severe  injury ;  on  the 
oUier,  men  whose  wounds  are  alight  in  proportion  are  quite 
owreome.  and  require  to  be  carried. 

As  a  general  rule,  however,  the  graver  the  injury,  the  greater 
u<i  more  persistent  is  the  amount  of  *  shock.*  A  rifle-bullet 
which  splits  up  a  long  hone  into  many  longitudinal  fragments 
infllots  a  very  much  more  serious  injurj*  than  the  ordinary 
fiacture  eifeoted  by  the  ball  from  a  smooth-bore  mnsket,  and 
the  constitutional  shock  bears  like  proportion.  When  a  portion 
of  one,  or  of  both,  lower  extremities  is  carried  away  by  a 
cuuon-ball,  tlie  higher  towards  the  trunk  the  injury  is  inflicted,, 
the  greater  the  shock,  independent  of  the  loss  of  blowl.  Some 
writers  in  accounting  for  *  shock '  lay  stress  on  the  concussion, 
ind  general  mechanical  effects  on  the  whole  body,  including 

!  nerve  centres,  firom  the  momentum  of  the  iron  shot,*    To 


'  Iq  the  Medical  aiul  Hurffitttl  HiMory  of  the  War  affat'md  Jiujttia  in  tht  Yewn 
9,  piibluhed  by  autlioritv,  vuL  \\.  p.  2(Vj,  the  pbT»ical  elfects  of  con- 
I  ia  producing  'shock  '  arc  Rtrouglj'  dwelt  upon.  Jt  is  remarked :  '  The 
of  tlic  u:ctdeRt«  frequeutly  witoei^sed  by  tlm  intlitar^*  ftiu^im  difTers, 
i/lratnaT«ry  mnt^rial  degree,  and  po^itfiibly  in  kind  aUo,  fn^in  tiiat  witnesseit 
to  dfil  liA;.  Wh«n  a  cumon-ahot  strikes  »  limb  and  carriea  it  awny,  tlie  im- 
•OH  Talocity  and  roDtncDtum  of  the  impin){ing  fono  can  Karcoly  be  Huppaaed 
bkneao  phyttc*i  effect  upon  tbe  neighbouring  or  even  distant  parts  indepcn- 
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a  certain  extent  this  may  be  true  ;  bat,  judging  from  analogy 
in.  physics,  the  greater  the  velocity,  and  consequently  th*^ 
momeniom,  of  a  ball  carrying  away  a  limb,  the  less  would  the 
concussion  of  the  trunk  and  djgtal  parts  of  the  bod^  be.  A. 
pistol-ball  at  full  8peed  wiU  take  a  circular  portion  out  oft 
pane  of  glass  without  disturbing  the  remainder ;  if  tlie  speed 
l>e  much  slacVcnud,  ns  when  fired  from  a  distance?,  it  will  ahat>, 
the  whole  pane  t-o  pieces. 

That  true  'shock' — ebranlemeni  of  French  writers — as 
tiuf^uished  from  shock  resulting  from  violent  concussion, 
mental  depression  after  unusual  excitement,  or  from  the  effect* 
of  groundless  alarm  oo  the  part  of  a  patient,  is  a  phenomenon 
the  essential  relations  of  which  are  connected  with  vital  force. 
and  with  that  endowment  of  the  organisation  only,  may  bt 
judged  from  (ibaervation  of  cases  in  which  the  direct  result 
of  the  wound  is  inevitably  fatal,  inchidiiig  many  where  no 
physical  efi'ects  on  neighbouring  parts  from  concussion  conU 
possibly  be  producf«l.  In  such  injuries  the  *  shock  *  remains, 
from  the  time  of  first  production  of  the  fatal  impression  till  life 
is  extinguished.  And  the  practical  experience  of  every  anaj 
surgeon  teaches  him  that  where  a  ball  has  entered  the  body, 
thougli  its  course  T>e  not  otherwise  iudicat^^d,  the  c«^intiuuan06 
of  shock  is  a  sufficient  evidence  that  some  organ  essentiid  to  life 
has  been  implicated  in  the  injury.  That  the  shock  of  a  severe 
gun-shot  wound  may  be  complicated  with  other  sympbims,  or 
that  some  of  it»  own  symptoms  may  be  exaggemted  from  other 
causes— hopes  disappointed,  the  approach  of  death,  and  all  Uie 
attendant  mental  emotions — scarcely  afl'ecta  the  question  at 
issue  i  for  its  existence,  independent  of  these  complications,  in 
all  such  cases  is  undoubted. 

Primarif  Hfemorrhnge. — This  is  one  of  the  accompaniments  of 
gun-shot  wounds,  which,  as  might  be  expected,  varies  very 
greatly  iu  degree  according  to  the  size  and  situation  of  the 


dont  of,  mrl  in  ndiHtion  to,  the  *  abock  '  in  the  ordinan,-  ai-copliitinn  ot  the  term, 
which  would  re*u]t  fr-jiii  the  removal  of  ttiu  stiiiie  part  by  tba  linifo  of  tli« 
■urgoon,  or  the  crushing  of  it  hy  a  heavy  stuno  or  the  wheel  of  n  miln; 
wagon.  ...  In  the  proat  majority  of  cmvB,  the  whole  frame  i»  likewiiB 
TloIsDtly  Bha1[(<ti  and  contused,  imd  probably,  independent  of  the  phwcsl 
eSbctA,  a  further  Tital  inllucQce  is  exeilt-d,  which  ex'ma  in  a  very  minor 
degree,  if  at  all,  in  tho  last-uamed  injuries,  and  inay  possibiy  depend!  upon  ths 
gtnglioutc  nervous  »ystem,' 


IL^MOIiRHAGE. 
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liood-resspls  wonnded.  In  Bome  ^in-sliot  wounds  there  is 
lljr  aay  perceptible  liseuiorrhage,  a  mere  oozing :  in  others, 

'  hiemorrhage  is  to  etich  an  extent,  as,  of  itself,  to  cause 
tfttdj  deatii.  Much  diiference  of  opinion  has  been  expressed 
•ODceming  tlie  number  of  deaths  which  result  after  g^un-shot 
njori^s  from  primary  hcemorrhaire  on  a  field  of  action  ;  and  the 
qaestion  of  Uie  proportion  of  fatal  conscqucuces  from  this  cause, 
to  deaths  from  other  causes,  in  warfare,  it  still  an  open  one. 
Tbeiy  is  no  doubt  about  the  fact  that  primary  hiemorrhage  of  a 
Hrrioua  nature  fmm  {^uu-shot  wounds  does  not  often  come 
Tithiu  the  sui^eon's  abaorvation.  It'  ha^iuorrboge  ocenr  &om 
one  of  the  main  urteriiis,  and  is  uuatteudeil  to,  it  probably  proves 
npidly  fatal ;  and  most  surgeons  aft^^r  an  action  are  Um  much 
occupied  with  the  urj^ent  necessities  of  the  living  wounded  to 
ipATe  time  for  examining  the  womids  of  the  dead,  who  are 
nsullj  buried  as  soon  as  practicable  on  the  field  where  thcj 
have  fallen.  Thus  many  sut^eous  speak  of  primary  hscmor- 
rhsge  being  exceedingly  rare,  because  they  have  not  met  with 
it  in  their  own  experience ;  a  statement  which  more  extended 
obnrration  might,  perhaps,  have  considerably  modified.  M. 
Baodens,  on  the  other  hand,  referring  to  his  service  in  Algeria, 
hM  remarked  that  he  has  often  found,  by  examination  of  the 
dead  lying  on  the  field  of  battle,  that  death  had  resulted  from 
primary  hemorrhage. 

Ordinarily,  so  far  ba  the  wonnds  from  great  projectiles  to 
which  the  surgeon's  attention  is  called  are  concerned,  and  in 
vbichftonie  of  U»©  larger  aiieries  have  been  divided,  tlu!  primary 
heoiorrhage  is  generally  found  to  have  been  comparatively  small 
io  quantity  and  of  sliort  duration — a  sudden  flow  at  the  moment 
i»f  injury,  and  nothing  m<ire.  When  a  part  of  the  body  ia 
tiirrird  away  by  round  shot  or  shell,  the  di^Hded  arteries  are 
wttally  observed  to  be  nearly  in  the  same  state  as  they  are 
finind  to  be  in  when  a  limb  is  torn  off  by  machinery-  The 
koerated  ends  of  the  middle  and  inner  coats  are  retracted 
within  the  outer  cellular  coat ;  the  calibre  of  the  vessel  is  dimi- 
aished,  and  tapers  t.o  a  point  near  the  line  of  division;  it  has 
Wome  plugged  within  by  coagulum  ;  and  the  cellulo>fibrous 
intwting  sheati),  and  the  clot  which  combines  with  it,  form  on 
Ow  outside  an  additional  support  and  restraint  against  hromor- 
bftge,    When  larg^  arteries  are  torn  across,  and  their  hieraor- 

a{.t?  is  thus  epontaneoualy  prevented,  they  are  seldom  withdrawn 
Ufiur  but  that  their  ends  may  be  seen  protruding  and  pulsating 
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among  the  mass  of  injured  strnctures;  yet,  tliongh  the  tmpTolai 
may  appear  very  powerful,  further  loaa  of  blood  is  rarely  me 
with  from  such  wouuds. 

The  smaller  forms  of  projectiles,  aguin,  do  not  appear  to  leaf 
to  primiir)'-  liaeniorrhag-e  so  freqnently  as  might  l>e  expected,! 
wc  except  small  fragments  of  shells,  splinters  of  wood,  and  othel 
indirect  missiles  with  sharp  edges.     Those  angular  fragmcota 
will  cause  vessels  to  be  (divided,  which  would  have  escaped  from 
heinjj  opened  had  they  been  brought  into  collision  with  missild 
having  smooth  surfaces  and  convex  outlines.      It  comparatively 
rarely    happens,    indeed,    tliut   the   surgeon    sees   any    of  tliB 
larger  arteries  cut  across  by  musket  bullets,  either  roimd  or 
conical.      The  lax   ceUulaj*   connections  of  these   vessels,  the 
smalliioss  of  their  diameters  in  comparison  with  their  length,  the 
elasticity  as  well  as  tonghness  of  the  tissues  forming  their  coatfl« 
the  fluidity  of  their  contents,  and,  in  consequence  of  all  thew 
conditions,  the  extreme  rcadiuess  with  which  they  slip  aside 
under  pressure,  constantly  act  as  means  of  preservation,  evCT 
although    these   important   structures   are    subjected    to  sncl 
imminent  danger  as  the  passage  of  a  mufiket-ball  in  their  direoij 
tion.      Endless  examples  occur  where  a  ball  jippears  to  haV€ 
passed  through  a  part  of  the  body  in  the  exact  situation  of  m4 
important  artory,  so  that  it  must  have  been  pushed  aside  by  tfl 
or  it  could  not  have  escaped  division.    Mr.  Guthrie  has  recorded 
case  where  a  ball  even  opened  the  sheath  of  the  femoral  veasi 
and  pussed  between  the  arterj-  and  vein,  in  a  soldier  at  Toulo 
without  destroying  the  substance  of  either  vessel.     So  dose  wi 
the  ball,    and   such   contusion   was    produced,  together   witti 
doubtless,  injury  to  the  vasa  vasorum,  that  the  artery  becan 
plugged  with  coagulum  and  obliterated.     A  pn>par!ition  of  tW 
TCBsela  referred  to  in  this  ease  is   in  the   Museam  at  Netlejf 
Another  case  is  mentioned  by  Mr.  Guthrie,  where  the  directiol 
of  a  ball  between  the  left  clavicle  and  first  rib,  and  permancil 
diminution  of  the  pulse  in  the  arm  on  the  same  side,  led  to  thi 
conclusion  that  the  subclavian  had  escaped  direct  destrnctiofl 
by  the  missile  in  a  similar  way.     I  have  sevenvl  times  met  wit} 
examples  of  obliteration  of  vessels,  produced  in  a  similar  waj 
among  men  invalided  from  the  effects  of  wounds  at  Chatha.^ 
and  Netley.  * 

Tlie  position  of  a  limb  or  artery  when  struck  may  prercp 
Buch  a  happy  escape.  On  examination  of  the  wound  of  Oaj 
tain  v.,  of  the  97th  Regiment,  whose  death  led  to  so  mufli 
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interest  in  England,  I  found  that  ho  had  been  struck  hy  a  ball 
irhifJi  htwl  penetrated  the  right  axilltv  and  divided  the  axillary 
His  arm  had  appareutlj  been  stiftt-hed  out  when  he 
eived  the  injury,  prubiibly  in  the  axt  of  holding  up  liia 
The  night  was  very  dark,  the  diatauce  from  the  place 
I  the  sortie  took  place  in  which  he  was  wounded  to  the 
tiospitul  was  more  than  u  mile  and  a  half,  and  he  sunk 
from  lieemorrhage  while  being  carried  np.  Mr.  Gothrie  men- 
tions the  cases  of  two  oiScers  who  were  killed,  almost  instan- 
bseoQsly,  one  by  direct  division  of  the  common  iliac  artery, 
the  other  of  the  carotid.  The  death  of  an  officer  from  division 
of  the  femoral  artery  is  recorded  in  the  Surgical  History  of  the 
^riwttfin  War,  Other  cas»*s  are  mentioned,  though  not  im- 
Ibitely  fatal,  of  a  wound  of  the  femoral  vein  and  profunda 
rtery  in  the  same  subject  from  a  conical  bullet ;  and  one  of  the 
pphteol  artery  and  vein,  also  from  a  riile-ball. 


PaOGNOtJiS. 


Jjt  eitim&ting  the  probable  issue  of  a  particular  wound,  not 

Jj  its  nature  and  the  patient's  state  of  health  at  the  time 

mast  be  taken  into  account,  but^  if  he  be  a  soldier,  his  pre- 

rioas  service  and  the  diseases  imder  which  he  ho^  laboured 

Boriiijj  it,  and  the  circumstauces  in  which  he  is  placed  with 

le^ct  to   opportunity  of  proper  care   and   treatment  must 

alio  be  carefully  weighed.     The  time  which  has  elapsed  alter 

receipt  of  the  injury  is  another  important  matter  in  form- 

a  prognosis.     The   difficulties   whii;h  haye   been   already 

bumerated  in  the  way  of  arriving  at  a  safe  diagnosis  of  the  true 

ilure  and  extent  of  the  injury,  and  the  liabilities  already  meu- 

nned  to  which  a  patient  with  a  gnu-shot  wound  is  exposed, 

put  a  surgeon  on  his  giiai*d    against  giving  a   h;isty 

Bent  in  any  case  that  is  not  very  plain  and  simple.    Military 

iMffliry  abounds  with  examples  of  wounds  of  such  extent  and 

fr»ntv  as  apparently  to  warrant  tin.'  most  uiifavourablt;  pru- 

pu3«is,  which  have  nevertheless  tennijiated  in  cure  ;  while  othLTst, 

teguded  as  proportionably  ti'ifling,  have  led  to  fatal  results.    The 

L  tiurtality  among  gun-shot  wounds  is  not  merely  dependent  upon 

[  the  direct  cffec-t^  of  the  injuries  which  have  been  inflicted,  but  is 

'  in  &  Urge  proportion  due  lo  subsequent  oonix>lication3  :  secon- 

duj  hanaorrhage,  gangrene,  erysipelas,  hectic  fever,  pytemia. 
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and  the  results  of  operations  required  as  consequences  of  the: 
original  wonnd.  The  amount  of  mortality  from  these  secondary 
causes  in  military  practice  is  again  greatly  influenced,  in  the 
first  place,  by  the  distances  to  which  soldiers  have  had  to  be 
removed  before  reaching  their  phices  of  treatment,  and  the 
modes  of  their  removal ;  and,  in  the  second  place,  by  the  oppor- 
tunities which  exist  for  hygienic  arrangements,  and  especially 
fordisscminatiouof  the  wounded  when  many  wounds  are  caused 
at  the  same  time,  or  upon  the  degree  in  which  the  importance 
of  these  influences  is  appreciated.  Tables  may  be  found  in 
works  showing  statistically  the  nature  and  relative  numbers  of 
wounds  and  injuries  received  in  various  actions,  with  their 
immediate  and  remote  consequences,  as  well  as  the  results  of 
the  surgical  operations  they  have  led  to ;  but  these  afford  little 
aid  towai'ds  tho  prognosis  of  particular  etudes,  each  of  which 
must  be  estimated  according  to  its  own  individual  features  and 
circumstances.  Such  tables  arc  chiefly  of  value  in  atibrding 
indications  of  the  average  eiFects  of  diiFerent  modes  of  treat- 
ment in  wounds  of  a  corresponding  nature  among  patienta 
under  like  circumstances  and  conditions.  Even  moral  cir- 
cumstances must  not  bo  disregarded  in  forming  a  prognosis. 
The  probable  issue  in  any  given  case  will  be  very  difTereat 
in  one  soldier,  who  is  supported  by  the  stimulating  reflection 
that  he  has  received  his  wound  in  a  combafc  which  has  been 
attended  with  victory,  from  what  it  will  be  in  another,  who 
labours  under  the  depression  consequent  upon  the  circumstances 
of  defeat. 
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Teeatment  of  Gfn-shot  Wounds  in  Genbeal. 


When  the"  circumstances  of  a  battle  admit  of  the  arrange- 
ment, the  wounded  should  receive  surreal  attention  prelimi- 
nary to  their  being  transported  to  the  regimental  or  general 
field  hospitals  in  rear.  A  slight  provisional  dressing,  a  few 
judicious  directions  to  the  bearers,  may  occasionally  prevent 
the  occurrence  of  fatal  hsemorrhage,  or  avert  serious  aggravation 
of  the  original  injury  from  malposition,  shaking,  and  spasmoilic 
muscular  action,  in  tlie  course  of  conveyance  from  the  neigh- 
bourhood of  the  scene  of  conflict  to  the  hospital.  In  the  open 
field  this  attention  is  given  by  surgeons  placed  at  what  are 
called  the  *  first  lines  of  surgical  assistance,*  positions  near 
enough  to  the  scene  of  fighting  for  the  surgeons  to  be  able  to 
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affonl  speed/  help  to  the  wonnded,  and  at  the  same  time  such  aa 
Xo  ensure,  as  far  as  practicable,  pruiociion  both  to  the  surg'eons 
and  their  patients  against  risk  of  injury  i'rora  shot.  In  sie^ 
operatiouB,  among  British  troopa  similar  assistance  is  afforded 
by  surgeons  statloneii  at  fixed  plac^es,  generally  shot-proof, 
constructed  in  thw  trenches;  among  JVench  troops  by  flying 
field-hospitals,  *  ambulances  volantes/  placed  in  suitable  shel- 
ieved  spots  in  the  ravines  or  roads  leadiug  down  to  them. 

The  provisional  treatment  should  be  of  the  simplest  kind, 
•sd  chiefly  directed  to  the  prevention  of  additional  injury  dur- 
ing the  patisHgo  to  the  *  second  line  of  surjijical  assistance  * 
«  field-hogjiital,  where  complete  and  accurate  exaniinatton  of 
the  nature  of  the  wound  cti.Ti  alone  be  made,  and  where  the 
puticnt  can  remain  at  rest  after  being  subjected  to  the  re- 
'^juin^d  treatmi^nt.  The  removal  of  any  missiles  or  foreign 
liodies  which  may  be  readily  obvious  to  sight  or  touch;  the 
application  of  a  piece  of  lint  to  the  wound  ;  the  arrangement 
of  any  available  support  for  a  broken  hmb ;  protection  against 
dost,  cold,  or  other  ohjectionable  circumstances  likely  to 
Wear  in  the  transit ;  if  *  shock  '  exist,  the  administration 
^f  a  little  wine,  aromatic  ammonia,  or  other  restorative,  in 
'Titer ;  these  and  other  such  acta  of  primary  attention,  require 
little  time  for  their  execution,  and  may  prove  aonrces  of  great 
wtnfurt  and  much  service  to  a  wounded  patient.  If  hajmon-hage 
txist  frfiui  injury  to  a  large  vessel,  it  must  of  course  receive  the 
Wrijemi's  first  and  most  earnest  care.  He  should  not  trust  to 
^c  pressure  of  a  touniiijuet,  but  secure  it  at  once  by  ligature. 
Without  this  safeguard  during  the  transport^  and  while  in  the 
[Is  of  uneducated  afct-endanLs,  the  life  of  the  wounded  man 
'igltt  be  endangered,  either  from  debility  consequent  upon 
gndaal  loss  of  blood,  or  from  sudden  fatal  hrcmarrhage.  It 
!*•  been  recommended  by  some  surgTOus  that  all  attendants 
*lH»e  duties  consist  in  carrying  the  wounded  from  a  field  of 
^ttle  should  be  directed,  when  bleeding  is  observed,  to  place  a 
t  in  the  wound  and  keep  it  there  during  the  transport, 
1^  the  aid  of  a  surgeon  is  obtaiued.  The  precise  spot  where 
t^Jinpresaion  by  the  finger  is  wanted,  and  the  degree  of  pressure 
Mewury,  will  be  quickly  made  manifest  to  the  sight  by  the 
*ftcte  on  the  flow  of  blood.  This  practice  has  been  extensively 
"flowed  in  some  armies,  and  it  seems  to  be  open  to  less 
''^ftcUon  than  the  use  of  tourniquets  by  men  whose  knowledge 
^tiieir  proper  application  must  often  be  exceedingly  limited. 


144 


On  arrival  at  the  field-hospital,  where  comparative  leisure 
aud  ahsence  of  exposure  uflonl  means  of  careful  dia(;^uosis  and 
detinitivc  treatment,  the  folluwinj^  are  the  points  U>  be  attended 
to  by  the  surgeon  :  firatl}',  examination  and  exploration  of  the 
wound,  with  a  view  to  obtaining'  a  con*ect  knowledfj*  of  iU 
nature  and  extent ;  secondly,  removal  of  any  foreign  bodies 
which  may  have  lodged;  thirdly,  adjustment  of  lacerated 
structures;  and,  fourthly,  the  application  of  the  necessary 
dressings. 

The  diagnosis  should  bo  established  as  early  as  possible  after 
the  ari'ival  of  the  patient  at  the  field-hospit-al.     An  examination 
of  the  wound  can  then  be  made  with  mure  ease  to  the  patient 
and  more  satisfactorily  to  the  surgeon,  than  at  a  later  period.  ■ 
Nut  only  is  the  sensibility  of  the  parts  adjoiuiiig  the  track  of 
tbe  ball  numbed,  but  there  is  less  swelling  to  interfere  with  the  j 
examination,  so  that  the  amount  of  disturbance  e6ect<^l  amongfl 
the  several  structures,  and  the  lodgment  of  any  foreign  bodies 
among  them,  are  more  obviously  apparent.     The  importance  of 
making  a  complete  examination  of  the  wound  at  this  early 
period  caniiot  be  overrated.  M 

One  of  the  earliest  rules  for  examining  a  gun-shot  wound,  in 
to  place  the  patient,  as  nearly  as  can  he  ascertained,  in  a  posi- 
tion similar  to  that  in  which  he  was  in  relation  to  the  missile 
at  the  time  of  being  etniuk  by  it.    In  almost  every  instance  the 
examination  will  be  facilitated  by  attention  to  this  precept. 
Occasionally  it  will  at  once  indicate  the  probability  of  injury  to 
the  surface  of  a  bone,  to  joijita,  or  other  important  structures, 
in  cases  where  the  mutiml  relations  of  the  wounds  of  entrance 
and  exit,  in  either  the  erect  or  horizontal  posture  of  tlie  body, 
would  lead  to  no  such  information.     Injury  to  nen'es,  inducing 
paralysis ;  contusions  of  blood-vessels,  liable  to  lead  to  secondary 
haemorrhage  or  gangrene,  may,  without  sufficient  ch-cumspoc- 
tion  in  this  respect,  be  overlooked  on  the  patient's  first  adniis- 
aion  to  hospital. 

When  only  one  openiug  has  been  matle  by  a  ball,  it  is  to  be 
presumed  that  it  is  lodged  somewhere  in  the  wound,  and  sean.'U 
must  be  made  for  it  accordingly.  But  even  where  two  opening* 
exist,  and  evidence  is  afforded  that  these  are  the  ajiertures  of 
entrance  and  exit  of  tlie  projectile  itself,  examination  shoald 
etill  be  made  to  detect  tlie  presence  of  other  foreign  bodies 
Portions  of  clothing,  and,  as  has  already  been  mentioned,  othi 
harder  subatauces.  are  not  unfrequcutly  carried  into  a  wound  b; 
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"ballet ;  and,  though  it  itself  inaj  pass  out,  these  may  remaia 

hind,  either  from  bt^ing  divert^)!  from  the  straight  line  of  the 

Wound,  or  fruni  becoming  caught  and  impacted  in  the  fibrous 

iaaeuea  throvigb  vrbich  the  ball  kaa  passed.     The  inspection  of 

the  garments  worn  over  the  part  wounded  way  often  serve  as  a 

^ide  in  determining  whether  foreign  bodies  have  entered  or 

notf  and  if  so,  their  kind,  and  thus  save  time  and  trouble  in  the 

examination  of  the  wound  itself. 

Of  all  instruments  for  making  a  complete  examination  of  a 

■gim-ahot  wound,  as  well  aa  for  exploringforforeign  bodies  which 

Bay  be  lodged  in  it,  the  tinger  of  the  surgeon  is  the  most  appro- 

pnate.     By  its  means  the  diivction  of  the  wound  can  be  ascer- 

laiued  vrith  least  disturbance  of  the  several  structiirea  through 

wliich  it  takes  ita  course.     If  bones  are  fnictured*  the  number, 

J^pe,  length,  position,  and  degree  of  looseness  of  the  fragments 

ij  be  more  readily  observed.     Exploration  by  a  linger  will 

tttabli&h  the  fact  of  a  joint  being  opened  in  cases  where  tiie 

iajory  to  the  articulation  would  have  remained  a  matter  of  doubt 

i(  ft  probe  had  been  used  instead.     When  foreign  bodies  aro 

lodged,  not  only  is  their  presence  more  obvious  to  the  finger 

•lift'Ct  than  through  the  agency  of  a  probe,  or  other  metallic  in- 

■tniaieut,  but  by  its  means  intelligence  of  their  qualities  is  also 

«>ininauicated.     A  piece  of  cloth  lying  in  a  wound  is  recognised 

^Qnce  by  a  finger;  while,  saturated  with  clot,  as  it  is  under 

ittdi  circumstaLces,  it  will  probably  be  mistaken  for  some  of  the 

oatoral  soft  parts  by  any  other  mode  of  examination.  The  index- 

fioger  nattirally  oeciirs  as  the  most  convenient  for  this  employ- 

■ent;  but  the  opening  through  the  skin  and  fascia  made  by  a 

nflisball  of  small  diameter,  is  sometimes  too  conhucted  to  admit 

it*  free  entrance,  and  in  this  case  the  substitution  of  the  little 

will  probably  answer  all  the  purposes  intended.     When 

tile  finger  cannot  reach  sufficiently  far,  owing  to  the  depth  of  the 

•ODnd,  the  examination  for  foreign  iKwlies  is  often  facilitated  by 

Insiog  the  soft  parts  from  an  opposite  direction  towards  the 

SJer-end. 

If  the  finger  fail,  even  when  the  soft  parts  have  been  approxi- 

■Wed,  aa  described,  and  if  the  lodgment  of  a  projectile  be  still 

*i^eeted,  we  are  compelled  to  make  further  exploration  by  other 

L&a.     Under  ordinary  circumstances  a  long  silver  probe,  that 

liaits  of  being  bejit  by  the  hand  if  roquirt'd,  is  perhaps  the  best 

*Qbstatut«  for  the  fiuger.  Elastic  bongies  or  catheters  aro  apt  to 

^Wome  curled  among  the  soft  parts,  and  do  not  convey  to  the 
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uense  of  touch  the  same  amount  of  information  as  metallic 
stnimeuts  do.    The  probe  shonUl  be  cmployetl  with  great  nic 
and  care,  for  it  may  inflict  iujuryon  vessels  or  other  Btructu 
which  have  escaped  from  direct  contact  with  the  ball,  bnt  hft' 
returned,  by  tbeir  elasticity,  to  the  situations  from  which  they 
hud  been  puehed  or  drawn  aside  during  its  passage.     Nelatoa'j 
test-probe,  in  which  a  small  knob  of  biscuit  china  is  preparfll 
for  taking  an  impression  of  lead  or  rust,  on  being  rubbed  againac 
a  leaden  or  iron  projectile ;  Lecompte^s  stylet-pinee,  in  which 
an    amingeuient  exists  for  nipping  oif  and  bringing  away 
minute  fragment  of  a  supposed  foreign  l)ody  for  observation 
electric  indicators,  such  as  Rhnmkorf 's  apparatus,  or  the  moi 
modem  appliance  of  Mr,  De  Wilde,  in  which  contact  with  met! 
at  the  bottom  of  a  wound  is  notified  by  the  sound  of  a  bell 
these  and  other  such  exploring  mstruments  are  chiefly  useft 
in  solving  questions  of  lodgment  in  chronic  cases  of  gun-she 
wi.itmd8.     Such  appliances  can  rarely  be  required  in  the  caai 
wliich  come  before  militar}'  surgeons  in  B  eld -hospitals. 

The  directions  just  given  for  examining  wounds  to  detet 
lodgment  of  foreign  bodies  apply  moi-e  particularly  to  such 
penetrate  the  extremities,  or  extend  superficially  in  other 
of  the  body ;  where  a  missile  has  entered  any  of  the  imp 
cavities,  search  for  it  is  not  to  be  made,  but  the  surgeon' 
teutiuu  id  to  be  directs  to  matters  of  more  vital  importance  tt 
be  hereafter  noticed. 

As  soon  as  the  site  of  lodgment  of  a  ball  or  other  foreign  bo^ 
is  aseei-tained,  as  a  general  rule,  it  should  be  removed.  If  itb 
lying  within  rt^aeh  from  the  woimd  of  enti-auce,  it  should  be  eX 
tracted  through  this  opening  by  means  of  some  of  the  varion 
ittstrumeuta  devised  for  tlie  purpose.  Li  case  of  a  leaden  bulle^ 
Coxeter's  Extractor,  correapondiug  with  Baron  Percy's  instnc 
ment  for  the  same  purpose,  and  consisting  of  a  scoop  for  holding 
and  central  pin  for  iixing,  the  tuUet,  hits  been  fonnd  a  very  co» 
venient  uppUanee,  from  the  comparatively  limited  space  requirei 
for  its  action.  Instmments  of  two  blades,  or  scoops,  with  ordi 
nary  hinge  action,  dilate  the  track  of  the  wound  injuriousl; 
before  a  foreign  l>o<iy  can  be  grasped  by  them ;  but  wheji  th 
blades  are  capable  of  being  inserted  separately,  and  then  fl 
being  united,  after  tlie  manner  of  midwifery  forceps,  this  objefl 
tiuu  is  obviated,  and  they  are  then  very  serviceable  for  removin 
small  iron  balls,  fragments  of  shells,  and  similar  hard  projectilei 

The  way  to  the  removal  of  a  buUot  may  often  be  smoothed  b 
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jufiiciotisljr  clenrUig  away  the  fibres  among  which  it  is  lodged, 
(luring  the  dijjfital  examination ;  and  sometimes,  by  mease  of 
til*  finger  in  the  wound,  and  external  pressure  of  the  eurronnd- 
iug^  parts,  the  projectile  may  be  brought  near  to  the  aperture  of 
fntrance,  so  that  its  extraction  is  still  further  facilitated.    Such 
forei^ii  substances  as  pieces  of  cloth  can  nsuairy  be  brought  out 
br  the  finger  alone,  or  by  pressing  them  between  the  finger  and 
kidlv^  probe  inserted  for  the  purpose.     SometinM^s  a  long  puir 
of  dressing  forceps,  guided  by  the  finger,  is  found  serviceable 
for  effecting  this  object.     Cuutiou  must  of  course  be  used,  in 
muplitying  forceps  in  this  way  wliere  the  foreign  substance  is  out 
bM^Ut,  and  of  such  a  cptality  that  the  soft  tissues  may  be  mis- 
^^^^Rbr  it.     It  does  not  often  happen  that  it  is  necessary  to 
rakrge  the  openings  of  wounds  to  remove   balls,  although  a 
certain  amount  of  constriction  of  the  sldu  may  be  expected  from 
the  addition  of  the  instrument  employed  in  the  ertriiction  ;  but 
if  much  rusistauuti  i»  offered  to  their  passage  out,  it  is  better  to 
divide  the  edges  of  the  fascia  and  skin  to  the  amount  of  enlarge- 
oent  required,  than  to  use  force.     In  remuring  tragmenta  of 
^lU,  the  fascia  and  skin  have  almost  inrariaiily  to>be  divided, 
Mn^times  to  a  considerable  extent. 

hi  removing  slugs,  stones,  and  otlier  irregularly-shaped 
bodies,  the  surgeon  cannot  be  too  guarded  in  arranging  that 
theftugment  is  drawn  away  with  its  long  axis  in  line  with  the 
truck  of  the  wound.  By  prc^r  care  m  this  respect,  much 
injury  to  adjoining  structures  may  be  avoided.  This  rule 
•pecially  applies  to  nio<lem  elongjittxl  bullets,  some  of  which 
fcave  a  long  diameter  of  an  inch  and  a  qniirter  or  upwards,  with 
i  ihort  diameter  of  only  four-tenths  of  an  inch  ;  with  a  round 
llet  uo  attention  is  necessary  as  to  its  extraction  in  any  par- 
ular  direction. 

When  the  f<»rfeign  body  has  not  completely  perforated,  but  w 
felt  to  be  lying  near  the  surface  of  a  part  at  some  distance  away 
from  the  wound  of  entniiice,  an  incision  must  be  made  for  its 
extraction.  Before  using  the  knife,  tiie  substance  to  be  removed 
shonld  be  tiled  in  fitu,  by  pressure  on  the  surrounding  parts. 
In  the  instance  of  a  roiuid  ball,  tlie  incision  through  the  skin 
tnd  fasoia  should  be  carried  beyond  the  length  c»f  its  diameter ; 
an  additiun  of  half  a  diameter  is  usually  sufficient  to  admit  of 
the  ea«y  extraction  of  the  ball. 

When  cylindro-conoidal  bullets  lodge  in  one  of  the  extremities 
in  the  manner  described,  it  will  very  generally  be  found  that 
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the  base  of  the  bullet  presonta  itself  toward  the  surface,  owing 
to  its  hiLTing  made  a  partial  revolution  upon  one  of  its  short  ivx\ 
while  traversing  the  limb,  and  an  incision  of  proportionate  leng 
should  be  made  for  its  removal. 

If  balls  are  impacted  in  bone,  as  occasionally  happens  in  the 
sponj?j  heads  of  sonae  bones,  in  the  bones  of  the  pelvis,  and, 
though  rarely,  in  portions  of  the  shafts  of  lon^  bones,  they 
should  equally  be  removed.     The  fact  is  now  fully  eatablishod 
that,  although  in  a  few  iaolated  cases  balls  remain  lodged  in 
bones  without  aontdblo  inconvenience,  in  the  majority  the  lodg- 
ment leads  to  such  diauase  of  the  bony  structure  as  to  entail 
tronblesome  abscesses,  and  if  it  be  in  a  bone  of  one  of  the 
extremities,  eventually  to  necessitate  amputation.   If  the  bullet 
be  superficially  lodged,  its  removal  can  be  effected  by  means  of 
a  steel  elevator,  of  convenient  size  ;  or,  should  this  fail  from  the 
ball  being  too  firmly  impacted,  a  thin  layer  of  the  bone  on  one 
side  of  the  ball  may  be  gouged  a^vay,  when  a  better  purehase 
will  be  obtained  fur  the  elevator,  and   its  action   be   thereby 
facilitated.     If  the  impaction  be  doep  and  it  be  a  leaden  bullet, 
the  *  tiro-fond '  screw,  which  is  much  used  by  French  military 
surgeons,    or   Luer's   sharp-pointed    ballet-forceps    which  bite 
into  and  secure  a  most  firm  grasp  of  the  object,  will  best  accom- 
plish the  extraction.     The  lodgment  of  balls  even  in  the  can- 
cellous apophyses  of  bones  will  not  often  occur  without  exten- 
sive fracture  where  rifle-balls  strike  with  force,  but  will  stil 
happen  when  their  momentum  is  much  diminished. 

VtTiatever  reason  there  may  be,  however,  for  concluding  that 
a  ball  or  other  foreign  body  has  lodged  in  a  wound,  if,  after  i 
moderate   amount   of  manual   examination,  and    observatioiu 
made  in  varied  postures  of  the  part  of  the  body  supposed  to  be 
implicated,  after  attention  has  bean  given  to  indications  derived 
from  the  patienfc^s  sensations,  effects  of  pressure  upon  or  injuiT 
to  nerves,  and  to  all  other  circumstaucea  which  may  lead  to 
information — if  after  all  these  steps  have  been  taken  the  site 
of  the  lodgment  be  not  oscertoiued,  the  search  should  not  be 
unreasonably  persevered  in  to  the  distress  of  the  patient.     And 
even  if  the  site  of  lodgment  be  ascertnined,  if  the  removal  of 
the  foreign  body  can  only  be  effected  by  violence,  or  by  sevsre 
and  extensive  incisions,  or  if  there  is  danger  of  wounding  im- 
portant organs  in  trying  to  reach  it,  the  attempts  at  extraclioa 
should  not  in  ordinary  cases  be   continued.      In   short, 
though  immediate  extraction  of  a  bullet  is  the  rule,  it  is  not 
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p  1>e   followed  beyon*!   reaBonable  limits   or   at   all  hazards. 

Cither  duritig'  the  process  of  suppuration,  by  some  accidental 

Doacular  contraction  or  by  fjradual  approach  toward  the  sur- 

Sice,  its  escape  may  be  cventuully  effected  without  snch  risks  ; 

p^  if  of  a  favourable  form,  and  if  not  in  contact  with  nerve, 

bone,   or   other   important    organ,    it   may   become   encysted, 

and  remain  without   causing   either   pain  or  mischief.     John 

Bunter  has  recorded,  in  his  treatise  on  gun-shot  wounds,  that 

the  practice  of  searchiuy^  after  a  boll,  broken  bones,  or  any 

other  extraneous  bodies,  was  then  in  a  great  measure  j^iven  up 

from  experience  of  the  little  luirm  caused  by  them  when  at  rest 

ud  not  in  a  vital  part ;  and  he  himself  advises,  even  when  a  ball 

CkD  be  felt  beni^ath  skin  that  is  sound,  tJiat  it  should  be  let  alone, 

chiefly  on  the  ground  that  two  wounds  are  more  objection- 

aWe  than  one,  and  that  U)e  extent  of  inflamed  surface  is  propor- 

tioDubly  increased  by  incision.     More  extensive  experience  has 

fihown,  that  not  only  is  the  risk  of  subsequent  ill  results  i^eater 

in  those  oases  where  foreign  bodies  remain  lodged  than  when 

ihejr  have  been  out  out,  but  also  that  the  advantages  of  a  second 

opeoing,  for  the  escape  of  the  necessary  sloughs  and  disohai^es, 

gratily  preponderate  over  the  distul vantages  connected  with  it 

u  regards   the    additional   extent    of    injured   surface.     The 

adrantage  also  of  the  satisfaction  to  the  mind  of  a  patient  &om 

*bi)m  a  ball  has  been  removed  must  not  be  overlooked ;  for  men 

Miflering  from  gun-shot  wounds  axe  invariably  rendered  uneasy 

b/ava^e  apprehension  of  danger,  for  some  time  after  the  injury, 

if  the  missile  has  remained  undiscovered. 

la  the  majority  of  gun-shot  wounds,  early  care  and  attention 
will  voffice  to  effect  the  removal  of  any  foreign  bodies  lodged  in 
tiiftm,  and,  as  soon  as  this  has  been  accomplished,  whenever 
&  voood  has  been  accompanied  with  much  laceration  and  dis- 
tofaftnce  of  the  parts  involved  in  the  injury,  the  next  point  to 
*^tend  to  is  to  readjust  and  secure  the  disjoined  structures  as 
*«Hy  as  possible  in  their  normal  relations  to  each  other.  The 
■inplest  means — strips  of  adhesive  plaster,  light  pledgets  of 
Boiit  lint,  a  linen  roller,  favourable  pos-ition  of  tlie  limb  or  port 
of  the  body  wounded — should  be  adopted  for  this  purpose. 
■^Mme,  weight,  and  warmth  should  be  avoided  as  much  as 
pOotble  in  these  applications,  consistent  with  the  end  in  view. 
UiBostnot  be  forgotten,  in  thus  bringing  the  parts  together, 
^»t  the  purpose  is  not  to  obtain  \mion  by  adhesion,  which 
ttnnot  under  ordinary  circumstances  be  looked  for,  but  simply 
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to  prevent  aToidiil)le  irritation  and  mal-jwsition  of  parte,  darii 
the  subsequent  stageB  of  cure  by  graaulation  and  cicatrisatton.-. 
In  all  gun-shot  wi>mKl8,  much  cUacduifort  to  the  putieut  \»  fnt^- 
vented  by  oarefnlly  sjKjnging"  uwiiy  h.11  blcMid  and  clot  fr«nn  thi 
stirface  adjoining  the  woond.  and  by  adopting  moasures  to  p: 
vent  it-s  sprea<linp;  aj^ain  in  consequence  of  oozing.  This  en 
be  readily  done  with  the  aid  of  a  little  warm  water  and  ppi>] 
management  when  the  wound  is  first  dresseil,  but  can  only 
acnompliahed  with  eonaideniijle  inconveniencp  after  the 
clots  havt^  become  hard  and  fimily  nxlherent  to  the  skin. 

In  simple  penetrating  wounds,  and  in  lacerated  woimds 

the  torn  structures  have  been  brought  into  proper  appoaitti 

the  dressing  usually  employed  in  military  practice  is  moi 

lint.     If  clean  water  cannot  be  obtained,  as  sometiraea  hap; 

in  the  field,  or  lint  is  scarce,  a  small  piece  of  cotton  or  linen 

dipped  in  oil  and  covered  with  oiled  silk,  and  the  applioatiott 

a  bandage  afterwards,  foim  the  most  convenient  substitute. 

water  and  lint  being  in  nbimdancc,  the   latter  should  be 

moists  either  by  the  i-enewed  application  of  water  dropped  B] 

it,  or  by  preventing  evai^ration  by  covering  it  with  oiled  sil 

The  sensations  of  the  patient  may  be  consulted  in  the  set 

of  either  of  these,  and  climate  and  temperature  will  be 

found  to  determine  the  choice.    In  hot  climates  cold  applicat* 

are  the  more  grateful,  and  by  checking  the  amount  of  infla 

uiatory  action  and  circumscribing  its  extent  are  usually 

more  advantageous.     M.  Velpeau,  and  other  French  8 

have  strongly  reconmieuded  the  use  of  linseed-meal  pool 

above  all  wet  linen  applicutiona  ;  they  are  almost  abam 

in  English  practice.     Chai-pie  is  still  extensively  employed 

French  militan- hospitals.    M.  Baudens  and  Br.  Stroraeyerhi' 

strongly  recommended  the  topical  application  of  ice,  placed 

bladders ;  others,  the  continued  irrigation  of  the  wound 

tepid   wat^r.     These  remedies,  especially   the  latter,  are 

valuable  in  particular  cases,  hut  the  means  of  applying  them 

randy  available  in  the  military  hospitJils  wheiv gun-shot  woun 

are  onlinarily  trtHited  in  their  early  fttagCH.     In  fixed  hoepil 

they  can  be  employed  with  facility,  and  with  the  best  resnlts 

When    snppunitive   action    has    been    fully  established,  1 

sui^jfeon  must  be  guided  by  the  general  ndes  applicable  to 

other  suppurating  wounds  and  soi-es.     It  will  be  evident 

reflection  that  especial  care  is  necessary  to  obviate  tlie  accua 

lation  and  burrowing  of  pus  in  buUetwounds^  which  are  uam 
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V^th  deep  and  narrow,  and  in  which  the  areolar  connectionB  of 
Ok&ay  different  parU  are  opened  by  the  projectile  in  its  course. 
fUteuded  absoesries,  and  sinuseii,  are  not  unlrequent  resultH  of 
innt  of  sufticii'itt  cantion  in  this  regard.  If  much  tumefiiction 
of  miuicalur  tissues  beneath  fasciae  occurs,  or  abscesses  form  in 
tbem,  free  incisions  should  be  at  once  made  for  their  relief.  In 
ftffouud  where  the  communication  between  the  apertures  of 
eotiuiice  and  exit  ia  tolembly  direct,  occasional  syringing  with 
kpid  water  is  soothing  to  the  feelings  of  the  |jutient,  and  is  use- 
ful bj  reniDving-  discharges  and  any  fibres  of  cloth  which  may  be 
lying  in  the  course  of  the  wound.  Weak  astringent  sohitions 
we  'jocasionally  employed  in  a  siinilav  way  aft^r  all  excessive 
influnmation  has  subsided,  with  a  viewto  improvingthe  condition 


af  the  aore  surface,  and  exciting  a  more  rigorous  action  in  the 
|noen  of  granulation.  On  the  Continent  the  use  of  a  watery 
■olvtion  of  the  jteruhloride  of  iron  has  been  greatly  extolled  for 
this  purpose.  The  permanganate  of  potash,  or  Coudy^s  solution, 
hat  also  been  found  to  be  a  valuable  adjunct  in  the  dressing  of 
^-shot  wounds,  for  the  purpose  of  destriijnng  the  offensive 
•douTR  which  accompany  tlie  diaoliarges  from  some  of  them. 
After  the  principal  battles  in  the  Italian  campaign  of  1H50,  and 
again  in  Mexico,  carbolic  acid,  under  the  name  of  phenic 
add.  was  employed  for  siuiiliir  purposes  in  some  of  the  French 
aobtary  hospitals.  The  observations  which  have  now  been 
nade  of  the  effects  of  this  a<;id,  when  applied  to  wounds  in  such 
a  manner  as  thoroughly  to  exclude  the  access  of  air  in  its 
criinory  condition,  seem  to  show  that  it  will  not  only  equally 
well  answer  all  the  objects  attained  by  the  use  of  the  perraan- 
pumte  of  potash,  but  that  it  will  accomplish  miiny  other  results 
;<if  an  important  nature,  as  regards  military  hospitals,  consider- 
the  condition  in  which  they  are  usunlly  found  to  be  under 
circmu stances  of  warfare.  The  undoubted  property  which 
agent  possesses  of  diminishing  the  amount  of  suppuration, 
antiseptic  powers,  and  particularly  the  important  quality 
ittributed  to  it  of  preventing  the  o(?currence  of  erysipelas  and 
iwcpitol  gangrene  in  wards  appropriated  to  surgical  cases,  will 
Bake  it  of  all  others  the  most  valuable  rpmcdial  agent  as  a 
dressing  tlmt  can  be  employed,  m  military  hospitak  con- 
many  patients  with  suppurating  and  sloughing  gim-shot 
lOiiiida. 
Vnder  all  circumstances,  the  strictest  attentiou  to  cleanliness, 
e  regular  and  complete  removal  of  all  foul  dressings,  and 
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free  aeration  of  the  wards,  are  essentially  uecessarj,  botJi  for  th< 
comfort  and  general  well-beinff  of  patients  witli  gun-shot  wonudsjl 
as  well  us  to  allow  the  granulating  process  of  repair  iu  th^ 
wounds  to  go  on  healthily  and  without  interruption.  It  canno| 
be  expected  that  without  these  hygienic  requisites,  the  serioui 
evils  which  result  from  the  accumulation  and  dissemination  oi 
noxious  effluvia,  in  pla<;C8  where  many  patients  with  sloughinf 
and  suppurating  wounds  are  gathered  together,  can  be  avertet 
by  any  amount  of  disinfecting  or  antiseptic  agents,  lu  tropica 
climates,  and  in  field- hospitals  in  mild  weather,  where  man; 
wounded  are  congregated,  flies  propagate  with  wonderfu 
rapidity,  and  the  utmost  care  is  necessary  to  prevent  th< 
deposit  of  ova  and  generation  of  Inrvoj  in  the  openings  of  gaa 
shot  wounds,  especially  while  sloughs  arc  in  process  of  separa^ 
tion.  Cloths  dipped  in  weak  solutions  of  creosote,  lotiom 
cont'iiiiiug  oil  of  turpentine  and  camphor,  and  other  siinilai 
applications,  have  been  employed  to  avert  this  repulsive  conv 
plication  of  gun-shot  wounds,  when  these  insects  have  aboundei 
iu  gi'cat  mimljers. 

It  was  once  the  custom  to  enlarge  the  orifices  of  gun-sfaa 
wounds  by  incision  ;  and  sometimes  not  merely  the  openingi 
but  also  the  walls  of  the  tracks  tunnelled  by  bullets.  T 
opinions  held  by  the  older  surgeons  respecting  the  nature 
these  injuries,  already  brietiy  adverted  to  in  the  historical 
marks  on  the  subject,  sufficiently  explain  their  object  iu  maldn 
these  incisions,  namely,  to  convert  what  they  regarded 
poisoned  into  simple  wounds.  Even  so  late  as  1792,  Bi 
Percy,  iu  his  Manuel  ihi  Chimrgien  d'Armee^  writes,  '  The 
indication  of  cure  is  to  change  the  nature  of  the  wound 
nearly  as  possible  into  an  incised  one.'  The  treatment  by  i: 
cision  continued  even  after  the  idea  that  gun-shot  wounds  wefl 
poi80ne<i  wounds  had  been  exploded,  the  advocates  for  the  prafll 
tice  arguing  that  it  was  necessary  to  obviate  tension,  and  prei 
vent  strangulation  of  neighbouring  tissues  by  tumetiiction,  Qfl 
iuflammation  arising  in  the  track  of  a  projectile.  This  practi 
retained  such  a  hold  in  IVance  that  French  surgeons  usual 
still  consider  it  necessary  to  discuss  the  merits  or  otherwise 
*  debridement '  of  gun-shot  wounds ;  opinion  among  Contdnen' 
surgeons,  however,  now  appears  to  be  almost  universal 
opposed  to  the  practice,  English  surgeons  generally  disca: 
it  after  the  arguments  urged  by  John  Hunter  against  it,  j 
about  the  same  date  as  Baron  Percy  wrote,  excepting  only 
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cases  where  it  is  required  to  allow  of  the  extraction  of  some 
citmiieous  bodjr ;  to  secure  a  wounded  artery  ;  to  replace  parts 
their  natural  situation,  ns  in  protrusion  of  viscera  in  wounds 
the  abdomen  ;  or,  '  iu  sliort-,  when  anything  can  be  dime  to 
part  wounded,  after  the  opening  is  made,  for  the  present 
of  the  patient,  or  thef  uture  good  arising  from  it.' 
log  the  Iat«  war  of  the  rebellion  in  the  United  States, 
•r  Chisholm  of  South  Carolina  introduced  a  plan  of 
the  orifices  of  gun-shot  wuundH  with  a  dLiferent  object 
htm  that  uf  the  practice  of  '  debridvmenL'  Ho  pared  tbe  edgci 
of  the  wound  in  such  a  way  as  to  prepare  them  for  union  by 
adhosion,  and  thus  sought  to  convert  the  open  into  a  subcuta- 
nwui  wound.  His  plan,  which  was  designated  "the  new 
iMtbud  of  rapidly  healing  gun-shot  wounds,'  was  tried  to  a 
llButed  extent  in  the  British  army  in  New  Zealand  during  the 
Maori  war,  but  was  not  attende<l  with  success.*^ 
he  constitutional  treatment  of  a  patient  with  an  ordinary 
i-shot  wound,  uncomplicated  with  injury  to  bone  or  structures 
importance,  should  be  very  simple.  The  avoidance  of  all 
ty  in  habits  tending  to  excite  febrile  sympt-oms  or  to 
,vate  local  i  n  flam  mat  iou,  attention  to  the  due  performance 
excretory  functions,  and  8up|X)rt  of  the  general  strength, 
chiefly  to  be  considered.  Bleeding,  with  a  view  to  prevent  the 
of  inflammation  in  such  cases,  is  now  never  practised,  as 
•ly,  by  English  surgeons.  The  diet  should  be  nutritious, 
nut  stimulating.  A  pure  fresh  atmosphere  is  a  very  impor- 
ingredient  among  the  means  of  recovery.  If  from  previous 
its  of  the  patient,  or  fnjm  circun'stunces  to  which  he  is  tm- 
aroidably  exposed,  the  local  inflammation  becomes  aggravated, 
topical  depletion  by  leeches,  saline  and  antimouial  medicines, 
with  strict  rest  of  tlie  injured  part,  should  be  had  recourse  to,  the 
ezieat  being  regulated  by  the  circumstances  of  each  case.  In 
inatances  such  as  these,  when  the  inflammation  has  become 
difnaed,  the  purulent  secretion  seldom  confines  itself  to  the 
back  of  the  wound,  but  is  apt  to  extend  among  the  areolar 
coinections  of  the  neighbouring  muscles ;  and  if  the  cure  be 
:,  attention  will  be  necessary  to  prevent  the  formation 
If  a  tendency  to  sti'S'nesa  or  contractions  is  exhi- 
Icted,  attempts  must  be  made  to  counteract  it  by  passive  motion 
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L  nport  on  thii  subject  will  be  found  at  page  623  of  toL  vii.  of  the  Armjf 
ISiporU.    LoadoD,  1867. 
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and  friction,  with  appropriate  liniments ;  if  cedema  and  debility 
remain  in    a  limb  iifler  the  wound  is  healed,  the  colcl-water 
doache  will  be  found  to  be  one  of  the  most  efficient  topical  - 
remedies.     In  French  practice,  the  administration  of  a  chalj- J 
beatc  tincture,*  as  a  tonic,  or  diluted  as  an  injection,  in  wounds 
threatening  to  assume  an  unhealthy  character,  is  very  highly  . 
praised.     It  is  stated,  that  under  the  conjoined  employment  of  ■ 
this  remedy  internally  and  externally,  in  wounds  of  a  pallid 
unhealthy    aspect,    ucconipanied    by   neiTous   irritability   and 
symptoms  of  approatrhing'  pyamiia,  the  granulations  hare  re- 1 
sumed  a  red  and  healthy  appearance,  and  the  general  state  of  | 
health  has  become  rapidly  favourable. 


heiM 


Progress  of  cum. — Simple  flosh-wounds  from  gtin-shot  usually 
heal  in  five  or  six  weeks.     In  the  course  of  the  first  day  the 
part  wounded  becomes  stiff,  slightly  swelled,  tender,  a  slight 
inflammatory  blush  surrounds  the  apertures  through  which  thiSj 
missile  has  passed,  and  a  slight  serous  exudation  escapes  i'roi; 
them.     Suppuration  commences   on  the  third  or  fourth    day, 
and  in  about  ten  days  or  a  fortnight  the  sloughs  are  thrown  otT- 
Grauulation  now  progresses,  more  or  less  quickly  according  tee- 
the health  and  vigour  of  the  patient's  constitution.     The  open-^ 
iug  of  exit  is  usually  the  first  closed.     When  the  wound  is 
complicated  with  unfavourable  circumstances,  whether  inducing 
in  the  patient  a  condition  of  asthenia,  or  leading  to  excess  oi 
inflammatory  action,  the  progress  of  the  cure  may  be  extendoL 
over  as  many  months,  as,  under  favourable  circumstances,  week^ 
are  occupied  in  the  px*oees8. 


GUN-SHOT  WOUNDS  IN   SPECIAL  REGIONS  OF 
THE   BODY. 

The  circumstances  connected  with  wounds  in  particular  sitna.— 
tions  of  the  body,  or  in  particular  organs,  are  in  many  respects 
common  U>  injuries  from  other  causes  than  gun-shot ;  and  inth*? 
following  remarks  the  attention  is  chiefly  drawn  to  those  lead- 
ing peculiarities  which  constantly  demand  the  consideration  uf  J 
the  army  surgeoii,  and  which  spring  either  from  the  nature  oC 
gun -projectiles,  or  from  the  conditions  under  which  this  brancb 
of  surgical  practice  has  for  the  most  part  to  be  pursued. 


*  Perrblonire  de  fer,  30  drofw,  two  or  thme  timee  duly  oa  a  toaic,  and 
diluted  with  six  parts  of  wattr  iw  an  iujectioo. 


OF  THE  HEAD. 


US 


Gun-shot  Wooxds  op  the  Head. 

b  injunes  met  with  iu  war  require  more  earaest  and  careftil 

obaervution,  a  moiv  ^j uarded  prognosis,  or  more  cantion  in  their 

treatinofit  than  wonnds  ()f  the  head.     The  %'ital  importance  of 

the  braui ;  the  rt^ndineas  with  whi(;h  violent  concussions,  as  well 

as  more  obrious  lesions,  can  be  inflicted  on  it,  indirectly  as  well 

tt  directly,  by  gnn-shot  projectiles;  the  varied  symptoms  which 

iccompony  the  injuries  to  which  this  or^^an  may  be  subjected ; 

tin*  difficTilty  which   so  frequently  exists  in  tracing  out  their 

••laet  cttuses ;  the  many  complications  wliich  may  arise  in  con- 

si-qy^nce  of  them  ;  the  eudden  changes  in  condition  of  jmtients 

'liich  not  untrequently  occur  without  any  previous  wnming; — 

all  these  are  circumstances  which  will  keep  a  pnident  snrnpeon 

»ho  has  charge  of  these  wounds  continually  on  the  alert  while 

tbej-  remain  under  his  care.     Injuries  of  this  class,  the  most 

f^iiht  in  appearance  at  their  onset,  not  mifrequeiitly  prove  most 

(.TBTti  iia  they  proceed,  from  oftusions,  cnceplialitis  and  its  eon- 

^'^fjnencea,  or  from  plug|fing  of  the  sinuses  by  coa^la,  leading 

to  i-nnia,  paralysis,  or  pyaemia ;  and  the  converse  sometimes  holds 

px-d  with  injuries  presenting  at  fii*st  the  most  threatening  as- 

pwto,  where  due  care  is  taken  to  avert  tlieae  serious  results.  Tlie 

Ifravity  of  the  case  may  l)e  modified  by  sevei'al  circumstances : — 

^7  ilie  part  of  the  head  struck,  whether  it  be  upon  some  of  the 

tWker  and  stronger  portions  of  the  skull,  upon  parts  where  the 

%1'ietic  stnicture  is  plentiful,  or  on  parts  thin  and  easily  splin- 

'prwi ;  over  the  situation  of  the  sinuses ;  parts  closely  adjoining 

ihe  cerebrum  ;  the  degrt'e  of  force  possessed  by  the  projectiU* ; 

it«  shape  ;  the  angle  at  which  it  has  struck  ;  the  age  and  condi- 

tim  of  the  patient ;  and  some  other  matters  already  referred  to 

a  thy  general  remarks  ou  gun-shot  wounds.     Mr.  Guthrie  laid 

ilowii  us  a  rule  that  injuries  of  the  head,  of  apparently  equal 

Mtftnt,  are  more  dangerous  on  the  forehead  than  ou  the  side  or 

*i*ldle  portion,  and  much  less  dangerous  on  the  back  part  than 

•^  either  of  the  foregoing ;  and  that  a  fnn'txirc  of  the  vertex  is 

infinitely  less  important  than  one  at  the  base  of  tlxe  cranium. 

"Wa  the  injuries  are  caused  by  rifle-balls  coming  into  collision 

*'tli  the  head  at  a  high  rate  of  speed,  however,  these  consideru- 

*'*ti8  respectiug  position  are  rarely  of  much  avail,  for  the  asual 

^'^  of  these  projectiles  is  such  that  the  injury  is  scarcely  ever 

tuafined  to  the  immediate  ueighlwurhood  of  the  part  directly 
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BtrucV.  When  caused  by  bullets  whoso  velocity  has  been  in  & 
^reat  degree  spent,  or  by  small  frii^pnents  of  Hhell,  the  injnriea 
may  be  localised,  and  the  accident  of  situation  then  becomes  a 
point  to  be  considered  in  estimating  the  probable  issue  of  any 
particular  ease. 

Perhapa  the  most  striking  early  feature  which  first  attracts 
the  notice  of  the  observer  of  gun-shot  woxrnds  of  the  head  as  they 
occur  in  fi.-ld  practice,  if  he  haa  only  been  accustfimed  to  setting 
wounds  of  the  head  from  violent  blows  as  they  are  met  with  in 
civil  life,  is,  in  the  majority  of  cases,  the  smsiX]  amount  of  etnilent 
injury  compared  with  ihe  amoant  of  real  injnry.  A  large  pro-J 
I)ortion  of  the  wounds  of  the  upper  and  side  parts  of  the  head 
which  are  brought  to  civil  hospitals,  present  extensive  bruising** 
and  lacerations,  the  scalp  hanging  down  in  flaps,  the  bone  bared, 
and  complications  such  an  mutilation  of  the  face  and  featiu*ea, 
with  much  hiemorrhage,  but  alter  all  with  couipiiratively  little 
mischief  of  a  permanent  nature  to  the  encephalon.  The) 
majority  of  head  wounds  on  a  field  of  action,  being  caused  by* 
small  projectiles,  exliibit  no  such  extensive  disfigurements,  and;| 
are  accompanied  with  comparatively  little  bleeding ;  while  m 
improbably  the  condition  of  a  patient  from  the  effects  of  such  ai 
injury  is  as  grave  as  if  his  head  had  been  beaten  by  rejieated 
blows  with  a  hammer  or  crushed  by  a  carriage  wheel.  The 
ex|>erience  of  the  civil  surgeon  leads  him  to  eiit*)rtaiii  the  ideaj 
of  a  speedily  fatal  issue  only  when  the  usual  evidences  of  deepi 
and  extensive  injury  are  obvious  to  sight;  the  experience  of  thtt< 
military  surgeon  leads  him  always  to  hesitate  in  forming  a 
prognosis,  however  limited  a  guu-ehot  injury  may  appear  to 
at  first  observation. 

As  regards  more  remote  results,  in  a  considenible  proportio: 
of  the  cases  of  direct  wounds  of  the  head  which  are  presented 
civil  practice,  the  violence  which  has  caused  the  injury  is  snbjei 
to  the  restfjnitive  powers  of  the  structures  injured:  the  intiamni; 
tion  which  follows  is  of  the  plastic  and  reparative  kind.   On  t 
other  hand,  in  by  far  the  greater  number  of  cases  which  occ' 
in  military  practice,  the  violence  which  has  caused  the  injuryj 
even  though  not  of  an  tmuiediately  fatal  nature,  is  in  excess 
the  restorative  powers  of  the  structures  directly  iiyured;  w 
the  concussion  and  contusion  which  at  the  same  time  are  ui- 
flicted  on  neighbouring  tissues  are  also  so  severe  as  to  cause  tha 
infiammatiuu  which  follows  to  be  of  an  unhealing  character — to 
be  productive  of  sloughing,  difinsed  meningitis  and  encephalitis, 
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tbe  formation  of  deeply-aeated  abscesses,  or  of  long-continued 
pamleot  and  sanions  discharges. 

Of  iodirect  injuries,  fractures  of  the  base  or  other  parts  of  the 
CTHuiam  by  counterstroke,  such  as  are  caused  by  falla  from  con- 
eiderable  heights,  and  which  are  of  so  serious  a  nature  in  civil 
lonpital  practice,  comparatively  few  examples  are  met  with  in 
militaiy  field  practice.  This  is  only  what  might  be  expected 
from  considering  the  nature  of  the  projectiles  and  forces  by 
which  wounds  of  the  head  are  produced  in  battle. 

The  appearances  pivsented  externally  by  the  openings  of 
eatmnee  and  exit  in  the  cranium  after  a  perforating  wound  of 
the  betuj,  in  the  one  case  by  a  round  ball,  and  in  the  other 
b)  A  conoidal  rifle-ball,  are  shown  in  tlie  following  drawings. 

Fio.  24. 


)hA.,,^ 


t  ''•Iwriinn  ihowinit  the  opening  of  b.  CalTuriom  showing  thf  opeuiiij;  of 

ntnni;«   uf   n    njtiii<l    prxiul    lull.  exit  ol'it  roumt  pioiul  lolL     it'rum 

'^n^iiB  iirrpiirat toil  in  tli<*  Army  (Jir   miok:   priTpiiration  lui  tlio  &il- 

KmIkvI  l>cpHnmcnt  Mu-ti-um   M  joining ektWh.) 

Jig.  24  is  copied  from  the  calvarium  of  an  officer  who  was 
ItiUed  by  a  large  duelling  pisiol-biiU.  The  regular  defined 
oiwjing  of  entrance  in  a,  corresponding  with  the  projectile 
*Mf  in  form  and  size,  is  well  marked,  as  is  also  the  larger 
ttd  bevelled  aspoct  of  the  wound  of  exit  in  B.  The  absence 
<J  fittures  is  worthy  of  note. 

The  next  figure,  No.  25,  is  copied  from  the  ealvurium  of  a 
•olfiitT  who  was  wounded  in  the  head  by  a  ride-ball  In  the 
^*wichee  before  Sebastopol  in  1855.  The  patient  aarvived  the 
i^wj  eight  hours.  As  in  the  former  instance,  the  edges  of 
*»  opening  of  entrance  are  sharp  and  defined,  while  thiit  of 
^t  ishu^er  and  more  in*egnlar.  The  bullet  in  this  case  struck 
^  bead  obliquely,  and  hence  the  elongated  form  of  the  open- 


ing,  closely  approximating  to  the  outline  of  the  conoidal  pro- 
jectile in  one  of  ita  longer  diameters.  The  chief  part  of  tha 
bone  carried  from  the  entrauce  wound  into  the  cranium  waa 
ag'aiu  carried  out  of  the  cranium  through  the  exit  woun^ 
with  the  bullet,  for  only  a  few  Hmull  apiculai  were  found  inside 
the  cranium  uflor  death.  This  fiw;t  no  doubt  influenced  thfl 
size  and  shape  of  the  apertnrc  of  exit.  The  Assure  joining  the 
two  apertures,  and  the  fissures  radiating  from  the  aporturei 
themselves,  indicate  the  great  commotion  to  which  the  whoti 
of  the  wounded  side  of  the  calvarium  has  been  subjected.  Thi 
greater  amount  of  '  stan-ini?  '  at  the  wound  of  exit  ia  probabl; 
in  part  due  to  diiiuuished  momentum  iu  the  projectile, 

Fio.  26. 


A.  rHhiirintn  iihowine  \ii«   Mpertiirwi  n.  The  ftMinpral'rarium.    Tb«| 

of  t'luniuiv   jin<]  fjtii  iii.'idf  ly  a  of  exit  anil  ihA  lung  firgta 

ritlt^-tuill.      (From    »    |m-|iiir:iiiui]  tetuling  fruin  iL  luv  siiown  i^ 

in  the  Army  Mcdtca]  i)L-pArt.iin*nt  view. 
Miubitu)  at  NeclfV.) 

An  important  point  in  practice  is  that,  when  a  bullet  pea*- 
trates  the  cranium,  the  condition  of  the  opening  in  the  iwi«i 
table  differs  ftvom  that  in  tht;  external  table,  inasmuch  as  it 
is  always  larger,  more  jagged  and  irregular  in  outline, 
usually  exhibits  several  cracks  proceeding  from  its 
Sometimes  segment*  of  the  inner  table  are  completely  detacbi 
from  the  neighbourhood  of  the  wound  of  entrance.  The  ext«il 
to  which  these  conditions  may  exist  varies  considerably  in  dif- 
ferent cases,  and  cannot  be  diagnosed  from  any  external  sp* 
pearances  in  the  outer  table.* 


nea  ! 


•  This  pQrticul«r  siitjecl  lin.**  Wen  exftuiinod  very  fuliy  by  W,  F.  Ti 
F.U.C.S.,  of  tlm  West  London  Ilor*i)itiU.  -Spf  *  Expiiriinental  Euqutri 
certain  Wounds  of  the  Skull,'  &c.,  hy  bim,  in  lb«  lirii.  and  Far.  Sledko 
ntrgictU  JievieK,  for  July  IbtU  aiid  July  1&C5. 
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Gamfiralion, — Wolmds  of  tlie  hea*!  may  be  divided,  for  con- 

rt'nience  of  desoriptiou,  iiito  wcmnda  without  frii«tiire  of  boue  ; 

KJiniiiir  woimda  coniplicutod  with  fnu'turo  of  the  outer,  inner,  or 

of  both  tables,  without  marked  pressure  on  the  eucephalon; 

f-'uiiils  with  fracture  and  marked  depression ;  and,  la«tly,  wounds 

wiiii  fracture  and  depression  in  which  the  projectile  haa  lodged 

it  the  opening  or  ha«  passed  into  the  eucephalon.     All  these 

rietiea  of  wounds,  except  the  last,  may  happen  witliout  the 

aisaion  of  air  to  the  parts  most  seriously  injured ;  for  severe 

oontnsion  of  the  bonea  of  the  cranium,  and  fracttire,  both  with 

ant!  withont  deprt'ssion,  occasionally  occur  without  any  open 

Kouitd  of  the  superficial  investments. 

Wounds  of  llie  head  wilhoHi  fracture  of  hone, — These  may 
coDdist  of  contusions  witb<mt  an  open  wound,  or  may  be  accoui- 
puied  with  an  open  wound. 

Contusions  of  the  integuments  of  the  cranium  rarely  result 
from  direct  projectiles,  but  are  frequently  met  with  from  those 
of  the  indirect  kind.  The  force  of  a  rifle-ball  must  be  very 
nearly  expended  before  striking?  the  head  to  produce  only  an 
iojiiry  of  this  nature.  Wlieo  a  soldier  is  bi*ouf>ht  to  a  suryreon 
with  &  history  that  he  has  beeu  struck  by  a  fragment  of  shell, 
•  piece  of  atone  from  a  parapet,  or  some  miknown  projectile, 
eipeciaUy  when  the  immediate  force  of  the  injury  has  been  partly 
,  Wdren  by  the  man's  sbaku  intervening,  if  no  symptoms  of  com- 
^BpRHion  exist  and  those  of  concussion  are  moderate  or  passing 
^ff.  ifou  exujnination  only  ecchymosis  of  the  sculp  can  be  dis- 
'niguifihed,  the  lu*()t?  may  be  entertained  that  tiie  injury  is 
limited  to  the  obvious  contusi<m  of  the  integuments.  The 
•bsence  of  symptoms  of  compression,  together  with  the  history 
rfthe  injury,  must  be  the  chief  source  of  belief  that  no  com- 
t^'cfttiou  exists,  but  even  these  facts  cannot  be  wholly  relied 
''ptin  for  indicating  that  no  fract\u:«  has  been  caused  by  the 
bltir.  The  diagnosis  of  gun-shot  injuries  of  this  order,  if  the 
ion  be  severe,  must  always  contain  elements  of  uncer- 
^ty. 

Bot  contusions  of  the  head,  though  uncomplicated  with 
^ure  and  apparently  slight  in  nature,  when  they  happen 
fcja  guD-Bhot,  are  by  no  means  injuries  to  be  lightly  regarded. 
«»  amount  of  bruising  obvious  to  eight,  and  the  degree  of  cere- 
•*l  concussion,  may  have  seemed  trifling,  and  yet  the  remote 
^Uavquences  may  be  serious  enough.     Examples  of  this  are 


freqiien+ilj  seen  fl.Tnong  military  invalids.  Soldiers  who  Ixat 
been  so  little  overcome  by  the  effects  of  a  wound  presentinj^  tb 
symptoms  of  one  of  the  kind  under  cons idt; ration,  that  the 
hare  been  able  to  walk  to  a  field-hospital  and  themselves  i 
give  an  accouut  of  the  injury  they  have  sustained,  will  some 
times  remain  under  treatment  for  mouths,  and  eventaally  liatf 
to  be  discharge*!  from  service.  They  may  appear  robust,  the 
boiiily  functions  may  be  regular,  but  without  any  phyeical  caua 
obvious  to  surgical  inspection  they  may  still  suffer  froH 
frequent  headaches,  occasional  fits  of  nenousuess  and  palp 
tatioii,  disturbance  of  some  of  the  special  mental  faculties,  fl 
memory,  for  example,  susceptibility  to  cerebral  derungemeu 
from  alight  sources  of  excitement,  and  capricious  irritability  c 
teni[>i^r :  and  these  symptoms  may  last  for  years  if  not  for  ttii 
wliolt;  period  of  life. 

Lastly,  these  contused  injuries  without  breach  of  continuit 
in  the  coverings  or  fracture  of  bone,  are  occasionally  accoia 
panied  by  so  much  mischief  to  the  encephalon  as  to  lead  to  I 
speedily  fatal  issue.  The  substance  of  the  brain  may  be  then 
found  to  have  been  torn  by  the  violent  movement  to  which  i 
has  been  subjected  ;  there  may  be  extraraaations  of  blood  witbi 
out  obvious  lesion  of  substance;  or  its  texture  may  presen 
only  signs  of  congestion.  Again,  cases  have  been  noted  wheil 
soldiers  have  died  immediately  after  such  an  injury  ns  a  strok 
from  a  heavy  fragment  of  shell  in  the  head  without  fracture  o 
cmninm,  and  where  no  cerebral  lesion  lias  been  perceptible  ti 
sight  at  the  post-mortem  examination.  Perhaps  in  such  caMi 
the  sudden  destruction  of  life  may  be  due  to  molecular  changa 
throughout  a  great  part  of  the  nerve  structure,  or  tliere  may  bl 
lesion,  thuugh  unappreciable,  at  some  part  of  the  brain  frofl 
wh!c;h  nerves  controlling  actions  essential  to  life  take  theil 
origin.  It  has  been  argued  that  such  cases  are  really  cases  a 
contusion  of  the  brain,  in  consequence  of  the  organ  having  beei 
compressed  and  injured  by  momentary  alteration  in  the  shap 
of  the  skull,  which,  it  has  been  alleged,  can  take  place  in  coa 
sequence  of  the  elasticity  of  the  cranium. 

Open  wounds  of  the  integumenta  of  the  cranium  withoQ 
fracture  are  usually  inflicted  by  projectiles  which  are  brongh 
into  contact  with  the  head  at  a  very  acute  angle,  so  that  no 
only  is  bone  not  broken,  but  little  direct  injury  to  the  brain  a 
its  membranes  is  inflicted,  and  the  surgeon's  attention  nee 
only  be  directed  to  the  same  considerations  as  must  occur  i 
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anr  open  contused  wonnda  of  the  scalp  from  other  causes  than 
^o-shot  Bat  serious  cerebral  concassion,  and  other  lesions, 
nth  as  denuding  the  bone  of  its  periosteum,  are  occasionally 
_Bet  with  in  these  accidents.  lu  the  former  case,  the  usual 
npor  and  other  si^s  of  concussion  may  be  very  evanescent, 
f  maj  last  for  several  days,  disappearing  jp^diially  and  wholly, 
«  entailing  snbseqnent  uvils  at  more  or  less  remote  periods, 
the  pericranium  as  well  as  the  scalp  is  reuioved  by  & 
et-boU,  superficial  as  the  injury  may  still  seem,  there 
imut  always  be,  not  only  a  certain  degree  of  injury  and 
bniiaing  to  the  bone  from  which  it  is  torn,  but  also  some 
laceration  of  the  vessels  which  inosculate  with  the  nutritive 
capillaries  of  the  diploe,  and  through  them  of  the  vessels  of 
tbtt  meninges  with  which  they  are  connected.  The  injury  to 
vascular  system  almost  invariably  leads  to  necrosis  of  the 
tion  of  the  skull  from  which  the  coverings  are  conned 
•way;  and  sometimes,  even  when  the  pericranium  is  not  torn 
oir,  anfficieut  injury  is  inflicted  to  lead  i<t  a  like  result.  The 
dwUi  of  bone  is  generally  Limited  to  a  thin  layer  of  the  outer 
Ubie,  which  in  due  time  exfoliates,  and  cicatrisation  follows. 
But  after  exfoliation  luis  taken  place,  and  the  wound  in  the 
Jp  is  healed,  liability  to  headache,  tendency  to  giddiness, 
bilifcy  to  wear  a  shako,  or  to  bear  eiposuro  to  a  tropical  sun, 
>  frequent  consequences  which  unfit  the  patient  for  performing 
ilRtary  duty. 

Tlie  injury  which  occasionally  happens  in  these  cases  to  the 

;  Wweli  ramifying  between  tlie  inner  surface  of  the  craniam  and 

I  tiie  dura  mater  may  entail  serious  results  of  other  kinds.   There 

I  *ir  be  rupture  of  a  sinus  leading  to  compi-essioa,  or  fatal  re- 

«ilta  may  ensue  from  inflammation  and  suppuration.     The  case 

of  A  young  soldier  in  whom  the  longitudinal   sinus  was  thus 

^nptored  occurred  to  the  writer.  In  this  iuatance  a  rifle-ball  had 

riJixl  the  Fcalp  and  pericranium  about  foiu*  inches  in  length 

i^aely  across  the  skull,  just  anterior  to  the  angle  of  the  lamb- 

ii'->ulol  suture,  the  posterior  end  of  the  sagittal  suture  being  ex- 

«d  midway  in  the  line  of  the  wound.     The  patient  vomited 

fclhc  instant  of  the  blow,  and  symptoms  of  compresBion,  mixed 

'  ■■iA  Knoe  of  concussion,  soon  followed.     He  died  eleven  hours 

■flerthe  injurj'.     At  a  post-mortem  examination,  the  sui^rior 

^Migitndin^  sinus  was  found  to  be  ruptured,  and  about  four 

i  9Qnee«  of  coitgnlated  blood  were  lying  on  the  brain.   Two  Uarkly- 

I  AHigested  spots  were  observed  in  the  cerebrum,  one  on  each 


heinispliere,  correeponding  with  the  line  of  (lireclion  in  wliich 
the  ball  had  passed,  aud  these,  when  cut  into,  presented  the  uttuul 
t'huracters  of  ecchjmoses.  There  wiuj  uo  fracture  of  bone.  The 
ease  may  be  found  detailed  at  some  length  in  the  Lancety  vol.  i, 
1855.  When  inflammation  follows  the  ituperficial  passage  of  sl- 
ball,  whether  terminating  in  resolution  or  leading  to  abscess,  tha 
symptoms  will  be  similar  to  those  of  the  same  afft'ctiona  from. 
other  causes,  such  as  are  met  with  in  civil  practice,  and  no 
^)ecial  'Considerations  are  iovolved  in  them.  In  like  manner, 
the  occnrrence  of  erj'sipelas,  and  otlxer  complications  to  which 
such  wounds  of  the  sco-lp  are  liable,  will  be  founded  treaty 
elsewhere.     (See  Ikjubies  of  tub  Head.] 

Woundit  complicated  vnth  fracture ^  hut  without  marked  deprct- 
txon  on  the  cetebnim. — These  are  very   varied  in  their  effects^ 
and    often  apt  to  mislead  the  surgeon,  trova  the  absence  of 
ni^ent  symptoms   iu   their  early    stajjes.     When   these   awi- 
dents  occur  without  im  open  lesion  of  the  integument,  audUie 
fractures  are  of  moderate  extent,  in  consequence  of  th<*ir  being 
almost  necessarily  accumjianicil  with  a  groat  amount  of  siihtego- 
mentiiry  ecchymosis,  the  dia^osis  is  rendered  very  difficult,  and 
sometimes  must  remain  without  being  established  until  a  late 
stage  of  the  case,  or  until  death  affords  the   opportunity  of 
demonstration.     Figures  No.  26  and  No.  27  represent  an  in- 
teresting example  of  this   claes   of  injury ;   they   are   drawB 
from  a  specimen  (No,    2884)   in   the  Army  Medical   Depart- 
ment at  Netley  Mnseiun.     The  preparation,  which  consists  of 
a  portion  of  the  left  parietal  bone  exhibiting  a  healed  fracture, 
was  taken  from  a  soldier  of  the  80th  Regiment  who  received* 
severe  contusion  of  the  head  from  a  round  shot  at  the  battle  oT 
Ferozeshah  in  18-t5.     When  fii'st  surgically  examined  after  th» 
wound,  there  was  found  to  be  great  tumefaction  from  ecehymosis^ 
but  there  wa*  no  breach  in  the  scalp,  nor  was  there  any  mark^ 
disturbance  of  cerebral  function.     No  fracture  was  detected- 
Suppuration   and  exfoliation  of  the   outer  table  to  a  Umitei- 
extent   followed,  after   which    the  patient  rccorered,  and  re^ 
turned  to  hia  duties   as  a  soldier.     In  June  1851   the  mam- 
died  of  dysentery  at  Diuapore.     It  was  then  discovered  that> 
there  had  been  a  fracture  of  the  internal  table.     It«  seat  cor—" 
responded  with  the  indentations  which  had  been  left  afUsr  tk^ 
exfoliations  from  the  external  table.     The  edges  of  the  brokei'* 
boue  had  become  smoothed  off,  and  were  reunited  to  the  oU 


\ 


or  THE  HEAD. 


163 


bone.  Mr.  Taylor,  then  surgeon  of  the  80th  Regiment,  who 
made  the  post-mortem  inspection,  has  recorded  that  *■  there  was 
ft  slight  depression  in  the  cerebral  substance  and  membranes  of 


Fig.  26. 


Portion  of  a  parielAl  bone  showmg  (a)  depression  after  exfoliation  of  a  Bmall  portioa 
of  the  external  table.  The  appearance  Ht  a  is  partly  due  to  Bomo  uclhcroiit 
fibnmfl  tiasne  which  has  been  dried  in  situ  in  the  preparation. 


tiie  brain  opposite  to  the  seat  of  fracture,  and  that  this  part  of 
the  \sTun  presented  a  dark  and  vascular  appearance,  but  there 
was  no  thickening  of  the  membranes  nor  any  traces  of  effused 

lymph.' 

Fio.  27. 


^■terior  view  of  the  same  segment  of  bone,  showing  at  i  a  healed  fnietiire  of  ft  porti(>Ti 
of  iDturnal  table. 

If  the  cranial  fracture,  nnder  similar  circumstances  of  the 
ioteguiuents  being  unopened,  be  extensive  and  comminuted, 
^  nature  of  the  injury  ia  obvious  enough  on  first  examinatiou, 
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but  in  snch  cases  death  is  nsniillj  instjin  tan  eons.     The  case  oi 
an  officer,  who  was  thni?  Icilled  by  a  ronnd  shot,  is  mentioned  in. 
Dr.  Mauleod's  Xotm  of  the  Crlvi^nn   War.     The  Bcalp  was  not 
cut,  almost  uuUijiired,  but  tlie  skull  was  most  extensively  com-:    . 
minuti^d.  m 

Wlit'ii,  however,  the  integuments  are  laid  open,  and  the  eiist-1 
ence  of  fracture  i^uii  be  detected  by  the  fingor,  its  occurrence 
is  sufficient  to  show  the  force  with  w)iu'h  the  projeelile  has  struck 
the  head,  and  should  serve  to  indicate  the  mischief  which  the 
brain  and  it«  immediate  coverings  have  not  improbably  sus- 
tained, whether  cerebral  symptoms  are  present  to  attract 
attention,  or  whether  they  exist  only  in  a  moderate  degree,  or 
are  wliolly  absent. 

The  usual  varieties  of  these  gun-shot  Iractures  without 
depression  consist  firstly,  of  simple  furrowing  tff  the  outer  taUe 
without  injury  to  the  inner;  secondly,  of  fissure  ext4indiiig 
through  both  tables  to  a  g^reater  or  less  degree  of  length,  or  of  ■ 
several  fissures  in  distinct  lines  ;  thirdly,  of  splittini*  of  tlw 
internal  table  without  fracture  of  the  outer  table  ;  and  fourthlv, 
of  comminution  of  both  tables  at  the  place  the  ball  has  struck 
in  such  small  portions  that  they  lie  loosely  on  the  dura  mater 
without  pressure  or  much  alteration  in  the  general  outUne  of 
the  crajiial  curve.  The  chief  and  only  means  in  many  cases  <^ 
concluding  that  no  depression  upon  the  cerebrum  ha*  taken 
place,  is  the  absence  of  the  usual  symptoms  of  compression; 
for  it  is  well  known  tliat  simple  observation  of  the  injury  to 
the  ont^^r  table,  whether  by  sight  or  touch,  will  by  no  means 
necessaiily  lead  to  a  knowledge  of  the  amonnt  of  iujmy,  or 
change  of  position,  in  the  inner  table.  All  that  we  have  a 
right  to  conclude  is  that  the  brain  is  not  pressed  upon  to  surh 
au  extent  as  to  interrupt  its  functions. 

When  simple  removal  of  a  portion  of  the  outer  surface  of 
the  skull  has  been  caused  by  the  passage  of  the  ball  or  other 
missile,  the  wound  will  occasionally,  but  very  rarely,  heal  with- 
out any  untoward  symptom.     Wlien  such  a  wound  terminates 
so  favourably,  a  layer  of  the  exposed  surface  of  bone  usually 
exfoliates  and  the  granulating  surface  graihially  becomes  cica- 
trised.    But  such  injuries  may  be-,  and,  indeed,  ai-e  generally 
followfd  by  intlanimation  which  extends  through  the  diploetio 
strm-ture,  and  then  not  improbably  abscess  results  between  th^ 
internal  table  and  dura  mater ;  and  further  as  a  conse<|uence  o^ 
vascular  supply  through  the  diploe  being  stopped,  and  perhap^^ 
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partly  from  the  effecta  of  tlie  ocufiaaJ  contusion,  necrosis  of 
*  iauer  table  itself  may  fullow*  Care  must  be  taken  not  to 
JMAtake  aa  injury  of  this  sutt,  when  it  is  first  presented  to 
Btece,  for  &  depressed  fractui*e  of  both  tiibles.  This  error  iu 
'  AiagnoHis  is  not  unlikely  to  happen  when  the  excavation  or 
'  plougfaiug  through  the  diploe  effected  by  the  projectile  is  deep 
and  the  cut  edges  of  the  outer  table  of  bone  bordering  the 
.ration  arf>  rather  sharp. 

fractures,  when  the  fissures  extend  through  both 
of  the  ekull,  usually  result  from  injuries  by  heavy  pn»- 
jectiles.  The  passage  of  a  ball  may  fracture  and  very  slightly 
duress  a  portion  of  the  outer  table  of  the  cranium  without 
finxowing  it,  and  then  the  line  of  fracture  will  very  closely 
simnlate  fissured  fracture  extending  through  both  tables,  and 
the  diagnosis  between  them  be  excessively  doubtful.  When 
fissured  fracture  exists,  the  distance  to  which  it  may  be  pro- 
longed is  often  quite  unindicated  by  any  physical  signs  or 
^oeral  symptoms,  and  its  extent  is  consequently  verj'  uncertain. 
A  8tril[iug  example  of  this  fact  was  furnished  iu  the  instance  of 
tu  ill-fated  member  of  our  own  profession.     A&sistant- Surgeon 

Dr. ,    of   the   Bengal    medical    service,    was    wounded    at 

r^icknow  in  1857,  by  a  fragment  of  shell,  just  as  he  was  going 
^■fler  a  gateway.  The  missile  struck  him  at  the  back  of  the 
^■■d  and  inflicted  a  lacerated  wound  near  the  upper  part  of  the 
KeipuL  The  anconscitiuauess  which  immediately  resulted  from 
the  stroke  of  the  projectile  quickly  and  completely  disappeared, 
iiiii  nu  marked  cerebral  symptoms  followed.  He  was  able  to 
lit  op  in  his  bed,  and  freely  talked  about  his  own  case  and  the 
differences  of  opinion  among  his  brother  officers  respecting  it.  It 
was  thought  by  some  that  fracture  existed ;  but  others,  from  the 
tbtence  of  symptoms  and  from  no  evidence  of  it  being  atforded 
front  examination  by  the  finger  or  probe,  were  of  opinion  that 
there  was  no  fracture.  The  wound  was  inflicted  just  t«>ward  the 
iuation  of  the  siege,  and  a  few  days  after  its  occurrence 
had  to  be  removed  with  the  garrison  to  the  Dikonsha 
This  march  seemed  to  disturb  him  considerably,  and  a 
f  or  ao  after  his  arrival  there  he  died ;  extensive  fissured  frac- 
I  of  the  cranium  was  then  discovered.  Such  fissures  may 
at  parts  remote  irom  the  spot  directly  injured.  In  the 
?of  a  lieutenant  of  the  11th  Hussars,  who  was  apparently 
^btly  wounded  at  Balakla^Ti  in  the  middle  of  the  forehead  by 
ce  of  shell,  a  fissured  fracture  was  found  after  death  across 
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the  bnee  of  the  skull,  quite  unconnected  with  tUc  primary  wound^ 
and  seeifiiiigly  from  contre-coup.  Doatli  resulted  from  inilaiii'- 
inaiion  and  suppnnition  set  up  near  this  indirectly  injurtid 
piirt  after  he  had  left  the  Crimea. 

Fissured  fracture  of  the  inner  table,  without  external  evi- 
dence of  tlie  fracture,  is  a  rai*e  accident,  but  certain  instivuces  of 
it  have  been  noted.  Such  a  case  occurred  in  the  65tli  Regi- 
mrnt  in  the  Crimea.  The  soldier  had  a  wound  of  the  scalp 
alon^  the  upper  edge  of  the  right  parietal  bone.  The  bull  in 
passing  had  denuded  the  bone ;  but  there  was  no  depression, 
nor  appearance  of  fracture.  The  man  walked  to  camp  from  the 
treuc>ies  without  assistance, and  there  were  no  cerebral  symptoms 
on  his  arrival  at  hospitnl.  Five  dajs  afterwards  there  was  gene- 
ral cedenuL  of  the  scalp  and  right  side  of  face,  the  wound  became 
uuhejilthy,  and  slight  paralysis  of  the  left  side  was  noticed.  Tbs. 
next  day  hemiplegia  was  more  marked,  convulsion  and  com^ 
followed;,  and  he  died  on  the  thirteenth  day  after  the  injiuy. 
Pi-essni^  from  a  large  clot  of  coaguluin,  and  extensive  inflaminn- 
tory  action,  were  the  immediate  causes  of  death ;  but  a  fissure, 
conBued  to  the  inner  table,  running  in  line  with  the  course  at 
the  ball,  was  also  discovered.  A  preparation  of  the  calvariuoi 
in  this  case  was  presented  by  Dr.  Cowan,  56th  Regiment,  to  the 
Museum  of  the  Army  Medical  Department,  and  Is  now  in  the 
collection  at  Netley.  Dr.  Demmi?  has  recorded  that  ho  saw  four 
cases  which  occurred  during  the  campaign  of  1859  in  Italy,  ia 
which  injury  to  the  internal  table  was  discovered  by  examina- 
tion post  mortem,  when  there  was  no  apparent  injury  to  tlie 
outer  table,  and  in  one  of  tliese,  two  inches  square  of  the  inner 
table  had  become  detached.  Eight  examples  of  this  interesting 
variety  of  cranial  fracture,  which  occurred  during  the  late  Wwf 
of  the  Rebellion  in  the  United  States,  arc  preserved  in  the  Army 
Mo<iical  Museum  at  Wasliington.  One  of  these  was  very  similar: 
to  the  Crimean  case  detailed  above.  There  were  no  signs  ot 
cerebral  disturbance  for  seven  days,  when  symptoms  of  compreS' 
sion  supervened,  and  death  followed.  A  fracture  of  the  intemaX 
table  of  the  left  parietal  bone  was  then  discovered.  The  dur* 
mater  had  been  wuundt^d  by  the  sharp  edge  of  the  iiasured  bouei 
and  ubmjess  hod  occurred  in  the  left  cerebral  hemisphere.  Th» 
following  dniwings  (Figs.  28,  29)  illustrate  another  case  io. 
wliirh  a  fragment  of  the  inner  table  of  the  frontal  bone,  an 
inch  and  a  half  in  length  by  half  an  inch  broad,  was  completely 
detjudied,  without  thei'e  being  any  fracture  of  the  outer  table. 
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In  a  third  case  the  probability  of  this  kind  of  lesion  having 
nken  pla^e  was  iuferred  durin|jf  life,  und  trephining  waa  em- 
iloyed.  \u  this  instuuoe  there  was  no  hen-idache  nor  disturbance 
of  the  cerebral  fucalties  for  more  than  a  fortnight  after  the 
winnd,  which  appean-d  at  first  to  be  only  a  lesion  of  the  aculp 
autl  pericramum.  "Wlien  the  trephine  passed  the  outer  table, 
|»i8  escaped  from  the  diploe,  and  a  fracture  of  the  inner  table  was 
then  discovered.  The  patient  died  the  following  morning.  An 
1  had  formed  in  the  brain. 


Fio.  28. 


Fia.  20. 


•^'^\ 
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^•.K^ 
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Meinr  irJew  of  a  portion  of  frontnl 


Ji^ortt^  view  of  the  garni)  8pocim<nL 
6.  PortioD  of  inner  table  iraetnnd 
and  cumiftoti:!/  datoched.* 


The  cases  where  comminution,  has  resulted  from  the  stroke 
« track  of  a  ball  across  the  skull,  generally  present  less  grave 
■naptoms,  and  are  less  dangerous  as  to  their  results  than  those 
»ln?r«  a  single  fissured  fracture,  extending  through  both  tahles, 
«i»t«.  The  comparatively  less  unfavourable  character  of  these 
icciilents  may  arise  from  the  force  of  the  ball  happening  t<j  be 
exjM-Drled  locally  on  the  part  broken  up  into  fragments,  instead 
of  being  di^sed  more  generally  over  the  cranium,  as  probably 
ilways  happens  in  the  instance  of  fissured  fracture.  Tlie  more 
f'pen  condition  of  the  wound  may  also  be  a  source  of  the  com- 
Ji»Uire  immunity  from  fatal  results.  The  small  loose  frag- 
ttMtf  can  be  removed ;  and  if,  what  is  most  important,  the  dura 
■iter  be  intact,  the  case,  with  proper  caro  to  prevent  inflamma- 
^f  action,  majr  not  improbably  bo  attended  with  a  favourable 
JBcorary, 


.  No.  S.113  in  the  United  States  Army  Mwiical  Museum. 
»^Ur  Auyical  Section,  p-  8. 


See  Cairn- 
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Wounds  eompUeatcd  with  fracture^  and  symptoms  of  drpn 
aion  on  the  cercbrwin  itiihovt  lodgment  of  ike  projeeUls. — ' 
gun-shot  injuries  are  very  seriuus,  and  the  prc^DOsis  mi 
always  be  nnfuvourable.  They  must  not  be  judged  of 
couiparisnn  witli  ca«e8  of  friictiire  with  depression  caused 
such  injuries  as  are  usually  met  with  in  ciril  practice. 
severe  concussion  of  the  whole  osseous  sphere  by  the 
of  the  projectile,  the  bruising  and  injury  to  the  bony  te 
imuiediatoly  surrounding^  the  spot  against  which  it  has  dii 
impinged,  as  welt  as  the  contusion  of  the  external  soft  parU^ 
that  the  wound  cannot  close  by  the  adhesive  process,  co: 
very  important  differences  between  gun-shot  injuries  on 
side,  and  otliers  caused  by  instruments  im]>elled  solely  by  mi 
cula.r  force  on  tiie  otlier.  And  a.s  happens  with  the  exterm 
parts,  so  also  the  injury  to  the  bniin  within,  and  its  inTestmem 
is  proportionably  greater  in  such  injuries  from  gun-shot.  T% 
experience  of  the  Crimean  campaign  shows,  that  when  thi 
injoriea  occurred  in  a  severe  form,  they  invariably  proved  fata 
Of  seventy-six  recorded  cases  treated  in  hospital,  in  which  d« 
pression  of  bone  only  existed,  without  penetration  or  perfon 
tiou  of  the  cerebrum  by  the  projectile,  fifty-five  proved  iktol. 
the  twenty-one  survivors,  the  amount  of  depression  is  sUiM 
in  the  surgical  history  of  the  campaign  to  have  been  slight;  y 
of  these,  twelve  had  to  be  invalided  out  of  the  service, 
nine  only  were  discharged  to  duty. 


3dajM 
but^B 


With  depression  and  lodgment  of  the  projectile,  without  or 
penetration  of  the  cerebrum. — It  is  obvious,  that  where  a 
projectile,  having  power  not  only  to  fracture  but  also  to 
a  portion  of  the  cranium,  becomes  lodged,  it  will  not  us 
arrested  in  its  progress  at  the  opening  it  has  made,  but 
frequently  will  pass  on  to  a  greater  or  less  depth  beyond  it. 
18,  however,  sometimes  stopped  at  the  seat  of  fracture.  It  mi 
then  be  found  to  be  entire,  though  flattened  by  the  effects 
the  opposition  it  has  met  with  from  the  strong  and  arclii 
cranium,  and  by  its  violent  collision  with  the  fragments  of  U 
bone  it  has  broken,  and  among  which  it  is  caught  and  retoinot 
bnt  more  of^en  is  found  to  have  been  held  back  by  other  cai 
beside  the  simple  influence  of  the  resistance  it  baa  met  witli 
causing  the  injui-y,  and  to  be  partially  or  wholly  divided.  T 
generally  rounded  form  of  the  cramimi  causes  it  to  be  peuettut 
by  small  projectiles  only  comparatively  rarely  in  a  Line  dir«oi 
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['frpendicnlar  to  the  part  struck.     Usually  the  projectile  and 
the  cratiial  surface  come  into   colli&iou  with  eac^h  other  oh- 
'       'y.  at  anffles  vur}'ii»^%  however,  ^eatly  in  their  degrees  of 
<  iiess.      Hence  it   Imppeua,   when   a   missile  striking   tlio 
boad  slanliagly  haa  had  momeatum  enough  to  fracture  and  to 
drirts  in,  Uy  a  certain  extent^,  the  part  of  the  erHtiinin  with  which 
it  is  first  carried  into  contact,   iia  lino  of  Wight  becomea  de- 
flected by  the  resistance  it  has  met  with  into  a  still  more  acute 
migle  with  the  curve  of  the  cranium,  after  which,  proceeding 
fh>m  a  somewhat  deeper  level,  its  onward  movement  carries  it 
4^'iiinst  the  jagged  margin  of  the  fixed  portion  of  bone  forming 
tiie  upper  boimdary  of  the  apt;rture  at  the  seat  of  fracture. 
Wlion  this  happens,  the  ball  either  becomes  deeply  grooved  and 
nt&ined,  impaled,  as  it  were;  or  a  large  part  of  it  is  retained, 
Irliile  a  small  pttrtitm  is  aepanited  and  carried  onward  :  or  it  is 
Otupletely  divided  into  two  parts  by  the  sharp  and  hard  edge 
of  the  broken  bono.     In  this  last  event,  the  upper  half  of  tlie 
UUmay^  escape  altogether,  or  be  caught  between  the  scalp  and 
otUer surface  of  the  cranium;  the  inner  half,  in  Uke  manner, 
nuiT  lodge  betweeu  the  under  surface  of  the  erauium  and  dura 
niiter,  or.  piercing   the  dura  mater,  may  lodge    in  the  eere- 
linua.     Every  campaign  furuishes  a  series  of  examples  uf  these 
wcidents. 
Figures  No.  IJO  and  No,  31  will  serve  to  illustrate  one  of 
accidents,  which  occurrc-d  in  the  writer's  practice.     The 
oae  presents  several  features  of  interest.     The  patient,  a  young 
»l(her,  was  brought  up  from  the  trenches  before  Sebajjtopol  iu 
i  state  of  coma.     He  had  been  struck  on  the  head  by  a  bullets 
TlkTe  was  fissured  fracture  and  slight  depression,  but  no  hole 
tttb)*  sknll.     Trephining  was  immediately  performed,  without 
tar  TidU'f  of  sympt^^tms  foUowing,  and  the  patient  died  on  the 
tone  day.     At  the  post^-mortem  inspection,  half  the  rifle-bullet 
"liicb  had  inflicted  the   injury  was  found   in  the  bniin,  just 
iltove  the  orbital  plate  of  tl\e  frontal  bone  on  the  same  side. 
The  divided  surface  of  the  bullet  presented  as  smooth  a  surface 
■»  if  it  had  been  cut  by  a  sharp  knife.     In  this  instance  there 
*MiU)  evidence  during  life  of  a  foreign  body  having  penetrated 
^  skull ;  as  soon  as  one  half  of  the  bullet  had  entered,  the 
^•wr  through  which  it  had  forced  admittance  became  closed  ; 
r  ^  other    half  of   the  bullet  escaped    altogether.      Did  the 
portion  of  bone  spring  up   and  close   the  opening 
^  ntnnce  by  its  own   resilience,  or  was  this  closure  aided 
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bj  the  resistance   and   counter -movement  of  the  brain  fro 
within  ? 

Fio.  30. 


External  view  of  a  segment  of  a  parietal  bone  with  depressed  fractare.     a.  PortiM  d 
buae  nmoTed  by  trephioe.     b.  Half  of  the  rifle-Wll  found  in  the  cenbnin.* 

Fio.  31. 


Interior  view  of  the  same  preparation,  a.  Portion  of  Iwne  removed  by  trepWu- 
b.  Half  of  the  rifle-ball  found  in  the  cerebmn).  c.  Splintering  of  interoaltvbll 
extending  to  the  situation  of  the  longitudinal  sinus.* 


*  iSpec.  No.  28S3  in  the  Annj  Medical  Museum  at  Netlej. 
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Tbeu^nal  result,  however,  when  a  depressed  fracture  is  caused 
bra  rifle  bullet  at  ordinary  speed,  is  that  the  whole  of  tlie  pro- 
jifftllt!  together  with  sptijiU*r8  of  boue  are  carried   through  the 
membrane^i  into  the  cerebnil  mass.     Sometimes  a  ball,  if  not 
flaking  ita  exit  !>)•  a  uecond  opening  in  the  ontnium,  will  lodge 
yltbo  point  of  the  cerebral  substance  opposite  to  that  of  its 
Bee  of  entrance,  but  the  course  a  projectile  may  follow  within 
^^^ftpinm  under  such  circumstances  is  altogether  uncertii.in. 
■BHBt&nce  of  a  bullet  passing  into  the  cranium,  through  tbe 
ciTpbrum,  and  escaping  by  a  counter-opening,  only  occurs  when 
the  projectile  bus  struck  at  full  speed  and  with  inunense  force. 
It  a  almost  needless   to  say  that  anj  wound  of  the  cranium 
in  ffhich  a  projectile   has   effected  a  lodgment   in   the   sub- 
ttsDce  of  the  cerebrum,  however  near  it  may  be  to  the  sur- 
^,  possesses  characters  of  the  utmost  fatality.     Of  eighty-six 
ouei  in  which  either  penetration  or  perforation  of  the  cranium 
oaorred  in  the  Crimea,  all  dierl. 

Rare  instances  have  occurred  where  balls  have  lodged  in  the 

cerebrum,  without  giving  nse  to  serious  symptoms  of  danger  for 

t  long  time.     Such  exceptional  cases  might  lead  to  throwing 

avgeous  off  their  guard  iu  making  a  progaosis,  from  supposition 

ttat  the  ball  by  some  accident  hud  not  lodged.     The  case  of  a 

ntdier  wounded  in  Canada  by  a  ball  in  the  posterior  part  of  the 

•ideof  the  head   is  mentioned   by  Mr.  Guthrie.     The  wound 

IwUed,  and  the  man  returned  to  duty ;  a  year  afterwards  he  got 

dnink,  aud  died  suddenly.     The  ball  was  fuund  in  a  sac,  lying 

Jfttho  corpus  callosum.     Another  soldier  wounded  at  Waterloo 

p9a  aimilar  recovery,  and  also  died  after  intoxication.  Tlie  ball 

I'M  foand  deeply  lodged  in  a  cyst  in  the  pofltenor  part  of  the 

i»rua.     In  tbe  Museum  at  Netley  there  is  jHirt  of  a  cranium 

''ticli  was  perforated  by  a  musket  ball,  also  at  Waterloo.     The 

luitory  Btfttes  that  the  bullet  penetrated  and  lotlgod,  but  that  the 

PWieut  became  convalescent,     '  Ue  was  attacked  with  apoplexy 

fifli^n  weeks  after  the  wound,  and  died.     Tlie  Intll  waa  found 

Wwe  in   the  lateral  ventricle,  having  shifted  from  its  original 

Pwition.'     What  the  latter  position  was,  is  not  recorded.      An 

*rtiil(<ry  soldier  was  wounded  iu  the  Crimea  by  a  rille-ball,  which 

•Mered  near  the  inner  angle  of  the  left  superciliary  ridge.    The 

^'^'Vul  progressed  without  a  bad  symptom,  until  a  month  afber- 

^anls,  wh»-*n  coma  came  on,  and  death  shortly  followe<l.     The 

^11  was   found   in  a  sac,  in  which  pus  also  was  contiiiued, 

U  the  hue  of  the  left  anterior  lobe  of  the  brain. 
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In  the  year  1861  the  writer  attended  an  officer  whoso  histox 
left  little  doubt  tliat  he  was  then  suffering  from  the  etfects  of 
musket-ball  lodged  in  the  brain.  He  had  received  his  woun 
l»efore  Delhi,  in  September  1857.  The  medical  officers  wh 
attended  him  iuiniediately  after  the  injury,  reported  that 
buUt-'t  had  made  an  opening  through  the  posterior  and  iuieria 
portion  of  the  left  parietal  bone,  that  the  dura  mater  was  pen* 
trated,  that  brain  substance  had  been  forced  out  at  the  openin 
in  the  crantuuL,  and  thut  the  ball  had  passed  out  of  sight  an 
was  probably  lodged  deeply.  The  nature  of  the  opening,  whic 
was  covered  over  by  fibrous  investment  and  the  scalp  at  th 
time  I  examined  it,  indicated  the  direct  passage  of  the  pmjei'tile 
for  it  was  regular,  nearly  circular  in  shape,  and  the  edges  0 
the  bone  around  could  be  felt  to  be  even  and  straight — no 
shelving  as  happens  in  a  fracture  from  a  ball  striking  obliquely 
The  opening  was  depressed  when  the  bntiu  wus  in  ordinur 
uctiou ;  but,  under  excitement,  or  on  stooping,  the  depressini 
became  filled  up  by  the  brain  from  below.  The  symptooia  a 
this  time,  three  years  and  a  half  after  the  wound  had  bed 
received,  were  :  imperfect  memory  ;  imperfect  power  of  visioi^ 
not  to  an  extent  to  incapacitate  him  for  ordinary  work,  bu 
chiefly  noticed  on  continued  visual  exertion,  such  as  on  tryin 
to  read  much ;  occasional  headache  and  dizziness ;  neuralgil 
pain  abont  the  muscles  of  the  back  of  the  neck ;  partial  loss  u 
sensation  and  of  voluntary  power  in  the  ai'm  and  fingers  on  thl 
side  opposite  to  that  of  the  wound,  the  right;  and  inability  fa 
any  exertion  or  excitement  leading  to  determination  of  bloo( 
to  the  head.  This  officer  was,  of  course,  unfit  to  serve  in  a  ba 
climate,  or  to  undertake  any  such  active  exertion  as  would  h 
necessary  in  a  cumpaign,  but  by  living  in  the  most  abstemiod 
manner,  and  by  strict  regimen,  he  was  enabled  to  discharg 
certain  home  military  duties  nntil  the  year  1868.  During  th 
iinusnally  hot  summer  of  that  year,  a  state  of  stupor  came  ot 
and  gradually  increased  until  he  died.  No  post-mortem  in 
spection  was  permitted. 

Trealniejit. ^OuG  of  the  first  lessons  to  learn  as  regards  tt 
treatment  of  u  gunshot  wound  of  the  head  is  the  propriety  4 
abstaining  from  surgical  interference  when  the  case  is  fin 
bit)iight  trO  the  surgeon.  When  a  soldier  is  rendered  insensifa 
by  a  severe  injury  to  the  head,  the  patient  preBents  an  appeal 
anee  bo  nearly  allied  to  that  of  approaching  death,  that  a 
instinctive  desire  to  do  something  with  a  view  to  arrest  a  iati 
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Tmination  seized  npon  those  in  whoso  charge  the  patient  is 
»d.  One  may  chooso  to  administer  stimuJauts,  another  to 
and  each,  if  hia  treatmunt  be  carried  into  effect,  may 
irreparable  mischief  to  the  wounded  man. 
All  that  the  Bui^on  stationed  at  a  first  line  of  surn;icnl 
•anstaace  need  do,  when  a  soldier  unconscious  from  such  an 
fegnrj  is  brought  before  him,  is  to  ascertain  that  the  chest  and 
tiifoat  are  rendered  free  from  all  constriction  by  his  uniform,  so 
ifast  the  centre  of  circulation,  and  the  respiratory  apparatus, 
;1T  huTO  tho  fullest  opportimity  ttf  recovering  from  the  shock  to 
wUch  they  have  been  subjected  ;  to  warn  the  bearers  that  the 
ffttientis  to  be  Icept  strictly  in  the  horizontal  position  through- 
•Dt  the  tra!isp*:irt«tion  to  ho8j>ital,  and  to  be  carried  with  as  little 
ihakin^^  a»  possible  ;  to  put  them  on  their  guard  as  to  the  not 
bnpniliuble  occurrence  of  vomiting;  and  to  order  the  man's 
pttit  coat  to  be  thrown  over  the  lower  extremities  to  keep  up 
virmth  and  circulation  in  them  as  far  as  practicable.  The 
nan's  knapsack,  if  he  was  caiT}'ing  one,  should  not  in  tliis  case 
fe  put  under  his  head  :  the  object  is  to  keep  the  liead  It'vel,  so 
titat  the  blood  may  flow  to  and  from  the  brain  with  the  least 
ificulty  while  the  circulation  is  enfeebled.  If  a  vessel  of  the 
nip  be  bleeding,  a  small  pad  ot  Uut  and  pressure  against  tlic 
ikoll  by  means  of  a  bandage  will  generally  sufiice  to  stop  it; 
always,  however,  for  it  has  happened  to  the  writer  not  to 
lie  to  arrest  the  bleeding  of  a  divided  artery  hanging 
^fttalous  from  among  the  torn  and  contused  tissues,  neither  by 
ipmsure,  nor  by  torsion,  nor  exposure  to  cold,  and  a  ligature 
had  to  be  placed  on  both  divided  ends. 
When  the  patient  has  reached  the  field  hospital,  the  horizontal 
on  being  still  maintained,  an  attendant  should  shave  the 
from  the  head  an>und  the  seat  of  inj\iry,  so  that  a  careful 
iuation  may  be  made  by  the  surgeon.  As  in  all  other 
ihot  wounds,  the  examination  should  be  mmle  as  early  as 
Ible,  and  as  soon  as  the  surgeon  has  satisfied  himself  as  to 
the  nature  of  the  wound,  the  patient  should  be  kept  qniet,  that 
h0  may  gxaduully  recover  from  the  state  of  concussion  and 
nDitpHe,  in  which  he  will  still  probably  be  found  at  the  time  of 
fail  arriTal  at  the  hospital. 

Tt  will  be  convenient  to  consider  the  treatment  to  be  adnpt«Ml 
in  ea-ch  of  the  varietiea  into  which  these  wounds  have  been 
Dl«s»ificd. 

Wotmd*  vilhout  fracture  of  bane. — Supposing  that  the  effecte 
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of  contusion  of  the  scalp  are  alone  exhibited,  the  application  ( 
cold  water-dressing',  cold  affusion,  or  ice  bladders,  if  they 
be  obtained,  to  the  head,  ia  the  only  looaJ  treatment  requii 
Whatever  may  be  the  extont  of  ecfihymoais,  and  whatever 
form,  whether  it  be  beneath  the  tendon  of  the  oecipi to- front 
muscle  or  diffused  beneath  the  skin»  the  swellings  should  on  i 
account  be  incised;  an  openintj  will  take  away  all   chunoi*i 
the  offuRpd  blood  being  absorbed.     If  the  effusion  be  extensiT 
snppuration  is  not  unlikely  to  occur  under  any  circumstanc 
and  then  opening   is  unavoidable,  but  every  effort  shonid 
made  to  prevent  it  at  the  onset.     It  is  occasionally  recomme 
by  Continental  surgeons  to    make    strong  pressure  upon 
protuberance's  caused  under  snch  circumstances,  with  a  vi« 
to  cause  the  dispersion  of  the  blood  in  the  cells  of  the  ueig 
bouring  areolar  tissue.     A  piece  of  thin   metal,  pWed  in 
compress,  the  pressure  being  maintained  by  a  tight  bonds 
is  the  plan  sometimes  adopte*!  for  the  purpose.     But  conside 
the  situation  of  the  injury,  this  mode  of  treatinput  appears  1 
be  neither  so  scientific  nor  likely  to  be  so  generally  useful,  i 
raoderat-e  pressure  with    appropriate   cooling    remedies, 
thick  and  voluminous  bandaging  occasionally  plar^d  aronndj 
patient's  head,  with  the  intention  perhaps  of  keeping  the 
lint  which  has  been  applied  to  the  injured  part  in  its  plaoe,  j 
also  very  objectionable,  because  it  tends  rather  to  promote  ' 
to  prevent  suppuration.      Such  restraiiiing  bandages  sboa 
always  be  of  the  simplest  and  lightest  character.     Notliing  ( 
be  bett-er  for  the  purpose  tluin  the  six-tailed  head  banda 
eH^K'cially   when   it   is  made  of   fenestrated    linen   to   ev-s 
additional  coolness. 

The  general  treatment  should  be  all  directed  to  limiting  tti 
amomit  of  reaction  and  preveutirig  iiitliimnuitory  action  umo 
the  impoi-tant  structures  in  the  immediate   neighbourhood! 
the  scat  of  injury.     Tins  applies  lo  the  general  treatment 
every  wound  of  the  head,  however  trivial  and  however  seven 
and  most  especially  in  cases  where  the  injury  has  been  cauaedt 
the  stroke  of  a  direct  projectile.    An  active  pungative  should  1 
administered.     The  utmost  abstemiousness  as  regards  diet  i 
drinks  should  be  enjoined.     In  no  injuries  is  the  importance  ( 
abstinence  rendered  so  nmnifest  by  the  ill  consequences  of  M 
neglect,  as  in  injmies  of  the  head.     Excitement  aud  distnrbanfl 
of  all  kinds  should  be  avoided.     If  the  injury  be  apporentljl 
slight  one,  the  Surgeon  may  find  it  very  difficult  to  enforce 
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regimen  here  tnHu-atc(3 ;  bnt,  for  some  days  at  least,  however 
may  be  the  appeals  of  the  patient,  he  shonld  Ly  no 
gire  his  consent  to  the  niles  hiid  down  beiny  infringed. 
Afpaxvntly  slight  as  thn  injarj  may  he,  a  slight  excess  may 
qokUy  ciJDvert  it  into  a  serious  one. 

Thr  nini'e  treatment,  local  and  general,  is  applicable  to  cases 
m  vhich  the  only  difference  is  the  existence  of  on  open  wonnd. 
When  caosed  by  small  projectiles,  these  scalp  wonnds  are  usually 
funvwed  wound*,  scooped  out,  as  it  were,  their  whole  length  ; 
bat  sometimes  the  bullet,  after  entering  the  scalp,  travels  along 
■MDe  distance  between  it  and  the  cninium,  and  makes  a  tunnol- 
Hlte  passage  between  the  two  structures  before  eft'ecting  its  exit. 
In  this  hitter  cose,  in  addition  to  the  other  treatment,  nccasioual 
wig  tJiQ  passage  beneath  the  scalp  with  ti>]iid  water  is 
...  It  carries  away  sloughs  or  discharges,  and  oi'U'Xi  removes 
hairs  which  have  been  driven  in  by  the  projectile  and  act 
•onrces  of  irritation  in  the  wound. 

Wimndaj    vfitk  fracture^    without   marked    depresgion.—ThL're 
nld  be  no  difference  in  the  e^rly  treatment,  even  if  below  the 
ised  scaJp,  or  if  more  obviously  through  an  open  wf>und, 
bo   distinguished    a   fracture    of    bone.     The   rules    for 
'rating  all  disturbance,  both  bodily  and  mental,  will  be  more 
f  ively  necessary  tluui  in  tlie  previous  cases,  on  account  of 
;.»  ....ater  amount  of  injury  wliich  hiui  been  manifestly  effectetl. 
with  the  closer  contiguity  and   more  direct  connection  of  the 
injured  [larts  with    the   brain;  but  no  operative   int^frference 
ihuuld  Iw  resorted  to.     There  are  reasonable  grounds  fur  hopes, 
dMiuced  from  experience,  that,  not  withstanding  a  fracture  may 
exist,  recorery  may  ensue  without  any  surgical  interference  being 
K||i  reoottwe  to  beyond  the  local  treatment  already  described. 
I^pidence  dictates  that  with  this  simple  treatment  the  patient 
^dM  be  very  carefully  watched,  so  that  symptoms  of  compres- 
•ion  may  be  noted  at  their  earliest  onset.     In  a  case  of  this 
unler  intercranial  extravasations  from  lesions  of  blood-vessels 
lufty  occur  suddenly,  or,  if  the  reaction  bo  excessive,  inflamma- 
tion may  mjtidly  be  induced,  aud  then  the  necessity  of  further 
nn^iraJ  interference  will  have  to  be  considered  without  delay. 

Wonndt,  with  fracture,  and  marked  depre^mon. — The  treatment 
'  '    -.'  wounds,  in  which  there  is  not  only  a  compound  fracture 
■■  broken  bone  is  depressed  upon  the  encephalon,  requu'es 
particular  consideration.     It  involves  the  question  of  the 
propriety   of  trephining  in  any  gun-shot   wound,  for  if  the 
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operation  is  to  be  performed  at  all,  it  must  be  most  called  fori 
those  wises  where  depression  of  bone  is  obvious,  and  the  usual 
eETecta  of  compressiou  upon  the  bi-ain  are  equall/  niaiiifeat  from 
its  influence  on  the  whole  frame  of  the  patient.  ■ 

The  importance  of  tlie  question  makes  it  advisable  to  take  a 
brief  survey  of  previous  opinions  conceniiiig  tliis  operation  and 
of  the  results  of  the  experience  recently  gained  respecting  it.      ■ 

Formerly,  a  rrnn-shot  wound  of  the  head  was  supposed  to  be 
in  itself  a  sutticient  indication  for  the  use  of  the  trephine; 
indeed,  even  where  no  fracture  was  caused,  an  opening  wa« 
recommended  not  many  years  ago  by  some  surgeons  to  be  made 
in  the  cmuium,  to  meet  symptoms  which  might  be  expected  to 
result  after  such  an  injury  as  a  severe  contusion  from  aj 
musket-ball.  Such  preventive  Irephining  has  been  proved  to 
useless,  aa  well  as  dangerous,  and  is  universally  acknowledged! 
not  to  be  an  adraiaaihle  operatiou.  The  majority  of  English 
military'  surgeons  after  the  period  of  the  Peninsular  war  limiti^ 
the  use  of  the  trephine  to  cases  where  one  of  the  three  following 
conditions  was  supposed  to  erisfc :  first,  where  depressed  bonft 
wjis  causing  interruption  of  cerebral  function ;  second,  where 
fractured  bone  had  penetrated  the  cerebral  substance ;  and  third 
where  an  abscess  had  formed  within  reach,  and  was  capable  of 
evacuation.  The  tendency  of  the  most  recent  experience  in 
Europe,  i.e.  within  the  last  fourteen  or  fifteen  years,  has  been  to 
confine  the  practice  of  trephining  within  still  narrower  limita 
than  those  just  mentioned,  particularly  aa  i-egards  the  first  claas 
of  cases,  in  which  the  interruption  of  cerebral  function  appears 
to  be  caused  by  the  pressure  of  depressed  bone ;  and  ivhen  the 
very  great  difficulty  of  making  accurate  diagnosis  in  these  cases 
is  considered, — whether  as  to  the  distinguishing  signs  of  coiD- 
presaion  i  the  precise  st'at  of  its  cause,  if  the  compression  exist; 
the  space  over  which  this  cause,  when  ascertained,  may  extend ; 
its  persistent  or  temporary  character;  the  impossibility  of  esti- 
mating the  amount  of  injury  done  to  the  internal  tabic  by  ft 
musket-ball  from  the  external  characters  of  the  fracture;  com- 
plications as  regards  deeper  injurj-  in  the  cerebrum  ;  and  certain 
dangers  connected  with  the  operation  itself,— it  haixlly  seems  to 
be  a  matter  nf  won<ler  that  this  tendency  should  exist.  Besides* 
the  mimert:)ns  cases  which  have  now  been  noted  where  bonehafl| 
evidently  been  depressed,  but  the  brain  has  accommodated  itsdi 
to  the  pressure  without  serious  disability  being  caused,  or  where 
compression  from  eSusiou  has  been  removed  by  absorption  anddB 
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[proper  constitutional  treatment,  arc  ^Lrthcr  causes  of  liesitation 

I  in  respect  to  trephining.     In  the  Surgical  Report  of  the  Crimean 

Camtfpa^^n,  it  is  stated  that  the  trephine  was  only  succeesfuUy 

'  appUed  in  four  cases  during  the  whole  war.     There  were  three 

other  casee  of  recovery  after  elevation  of  depressed  bone,  in  two 

of  those  the  ira^ments  bein^  raised  by  an  elevator,  in  the  re- 

maining  one  by  the  aid  of  Key's  saw.     Out  of  these  seven  cases 

the  dura  mater  was  known  to  have  been  unlujored  in  four :  in 

ooe  it  was  torn  and  a  portion  of  brain  protruded ;  in  the  other 

two  its  condition  was  not  recorded.     In  not  one  of  these  cases, 

u  lar  as  Imown,  did  the  injury  foUow  such  a  violent  cause  as 

^stroke  of  a  rifle-ball.     Five  were  caused  by  fragments  of  shell, 

!  by  the  explosion  of  a  magazine  :  the  cause  of  the  seventh 

ngary  ia  not  stated.     ^Vhen  to  the  risks  already  mentioned 

Te,  the  feet  is  added  that  but  seven  survivals  occurred  after 

eiblje  elevation  of  depressed  fractured  bone,  four  of  them  only 

I W  trephining,  in  the  British  army  during  the  whole  Crimean 

fiUBpaign  ;  that  these  took  place  afbi^r  injuries  from  projectiles 

I  tf  con^aratively  low  force  and  velocity ;  and  that  in  the  majority 

I'tibe  cases  the  dura  mater  had  not  been  penetrati^d ;  the  limited 

f  vilne  of  trephining  in  gun-shot  wounds  of  the  cranium  seems  to 

'  W  strongly  borne  out  by  the  experience  of  that  war.     In  the 

IWach  report,  by  Dr.  Scrive,  it  is  stated  that  trephining  was, 

I  W  the  most  part,  fatal  in  its  results  in  the  French  army.     In 

^c(;e<operation8,  the  experience  as  regards  wounds  of  the  head 

if  always  very  extensive,  the  lower  ports  of  the  body  being  so 

taieh  more  protected  in  the  trenches.  According  io  Dr.  Scrive's 

ntorns,  one  of  every  three  men  killed  in  the  trenches  l>efore 

&bbastopol,  and  one  in  every  3*4  wounded,  was  injured  in  this 

on.     In  the  English  returns,  wounds  of  the  head  and  face 

men  are  shown  as  19'!J  j>er  cent. ;  in  tlie  officers,  as  15  per 

teal. :  but  ♦h;«  is  of  the  total  wounded  in  the  field  as  well  as  in 

tJw  tranches. 

The  experienced  Gennan   surgeon,  Dr.  Stromeyer,  who   in 

fetiiy  part  of  his  professional  career  advocated  trephining  in 

npUcated  fractures  of  tlie  skull,  states  in  his  PrincipUs  of 

arjf  Surgery,  that  he  has  been  led  to  abandon  the  practice. 

i  has  recorded  that  after  the  battle  of  Kolding,  in  Schleswig, 

K,  there  were  eight  gon-ehot  fractures  of  the  skull,  with 

a,  and  more  or  less  cerebral  symptoms.     In  all  these, 

one  exception,  tlie  detachment  of  the  fractures  was  left 

nature,  and  all  recovered.     The  exception  was  that  of  one 
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patient,  from  whom  some  fraf^ents  were  removed  on  the 
seventh  da/,  and  he  was  pla<:ed  in  such  considerable  danger  by 
the  treatment,  that  Dr.  Stromeyer  resolved  never  to  adopt  it 
a^in.  In  the  following  year  in  Selileswig,  two  yovm^  sargi^ns 
came  under  Dr.  Stromeyer's  care  with  g^un-ahot  wonnds  of  the 
head,  accompanied  by  deep  depression ;  they  were  both  treat 
without  trephining,  and  both  recovered.  Throughout  the 
campaigTis  of  the  Schleswig-Hol stein  war.  Dr.  Stromey 
records  there  was  only  one  case  of  trephining  which  gave 
favourable  result.  Of  eight  cases  of  iracture  of  the  craniuo 
with  displacement  of  both  tables,  recorded  by  Dr.  Williamson 
among  men  who  were  wounded  during  the  Sepoy  mutiny 
India  and  who  subsequently  arrived  at  Chatham,  none 
been  trephined.  In  all  these  there  was  a  depressed  cicat 
the  wound  having  contracted  and  become  closed  by  a  stron 
fibrous  investment.  In  one  case — a  wound  by  a  uoske 
ball  in  the  centre  of  the  forehead — the  ball  was  supiK)sod 
be  still  lodged  within  the  skull.  No  soldier  reached  Chat 
from  India  on  whom  the  operation  of  trephining  had 
performed.  We  are  not  yet  aware  of  the  total  experience 
regard  to  the  practice  of  trephining  during  the  Italian 
paigu  of  lyStl,  or  in  the  German  war  of  1866.  It  appears  • 
in  the  former  war  the  results  of  the  observations  in  the  Crime 
by  the  French  and  Sardinian  surgeons,  and  the  latest  Gcr 
ex]>erience,  led  to  the  operation  being  very  rarely  resorted  1 
in  any  one  of  the  three  armies  engaged.  But  the  experie 
gained  during  the  late  war  in  the  United  States,  so  for  u 
haa  been  pubUshed,  has  a  tendency  to  unsettle  our  notions  < 
the  subject  again.  The  Surgeon -General 'a  circular  issued 
1865,  containing  Reports  on  ike  Extent  and  Nature  of  tlu 
teriaU  available  for  the  preparalion  of  a  Medical  and  Sur 
History  of  the  Ribdlion,  states  that  out  of  107  terminated 
in  which  the  operation  of  trephining  was  employed,  sizt^  dil 
and  forty-seven  recovered ;  a  ratio  of  nearly  forty-four  per  i 
of  recoveries.  In  114  cases  fragments  of  bone  or  of  for 
substances  were  removed  by  the  elevator  or  forceps,  and  of  1 
sixty -one  died  and  fifty -Uiree  recovered — a  ratio  of  more 
forty-six  per  cent,  of  recoveries.  But  the  report  further  atat 
that  *the  data  are  not  sufficiently  complete  to  admit  of 
CdHipaiutive  analysis  ;  still  it  is  dtfiicult  to  avoid  the  impresstO 
that  a  larger  measure  of  success  has  attended  this  oi>erution  i 
the  late  war  than  the  previous  experience  of  military  st 
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would  have  led  ub  to  anticix>ate.'   It  is  eTtdent  before  conclusions 
can  be  drawn  from  the  American  statistics  tliat  the  nature  of 
I  the  casee  in  which  tlie  trephine  was  employed  should  be  known, 
—in  how  many  the  dura  mater  was  opened,  and  how  many  not, 
I  — «nd  other  such  circumstanoes  affecting  the  results  of  gun-shot 
wounds  of  the  head.     In  European  military   practice  the  ex- 
(lerience  of  recent  years  would  cause  the  trephine  to  be  em- 
ployed only  in  cases  \Thich  were  other^vise  hopeless  ;  perhaps  the 
Imerican  surgeons  may  hiive  applied  it  with  less  hesitation  in 
ordinary  cases  of  depressed  fracture.    At  any  rate,  as  the  report 
Hwlf  indicates,  deductions  regai-ding  the  effect  of  this  treatment 
i  the  United  States  must  be  withheld  until  all  the  ex|>erience 
I  been  gathered  together,  and  the  medical  and  suj^cal  history, 
i  vlddt  is  still  in  progress,  of  the  whole  war,  is  complete. 

Mihtary  er|>erience   m  Europe  during  the   present  century 

bu  made  rt  as  difficult  to  unden$tand  the  frequent  successful 

1  fesolts  of  trepanning  by  the  older  civil  sui^'eons,  as  to  find 

I  justification    for  the   use    of   the    operation  in    such  slight 

K9  as  those  in  which  they  often  performed  it.      The  dura 

,  noter  roust  have  been  unopened  in  most  of  the  cases.     Pru- 

blj  also  the  issues  were  so  successful  because  the  patients 

ured   nnder   little  else   than   the  effects  of  the  operation 

itself  while,   as   we   well  know,   very    fatal   mischief  usually 

tDita  iu  addition  in  those  instances  in  which  the  operation 

ii  lesorted   to  by  miUtary  surgeons  for  accidents  from  gun- 

ilwt.     While  showing  the  ill  results  of  operative  interference, 

in  occurrence,  quoted  by  Sir  (}.  BalUughall,  is  worth  mentioning, 

U  it  porticniarly  illustrates  the  favourable  results  of  abstaining 

from  trepliining  in  some  cuses.     After  the  battle  of  Talavern,  a 

hospital  which  had  been  established  in  the  town  had  to  be  sud- 

liy  abandoned,  and  an  order  was  given  for  all  the  wounded 

I  could  march  to  leave  it.     There  was  no  time  for  selection, 

tod  among  those  who  marched  were  twelve  or  fourteen  men 

with  woomls  of  the  head,  in  which  the  craniiun  was  implicated, 

tcmt  or  five  having  both  tables  fractured,  and  two  hiiviug  the 

^be  of  one  eye  destroyed,  along  with  fracture  of  the  os  frontis. 

All  these  men  recovered,  though  ihcy  were  sixteen  days  on  the 

anrch,  harassed  and  exposed  to  a  burning  sun,  and  had  no  other 

afipUcatiDn  than  water-drussing.     In  the  Netley  Museum  are 

lOTTcral  preparations,  showing  extensive  depressed  fractui-e  of 

ftte  inner  table  of  the  ekull  taken  from  patients  who  had  reco- 

[Tered  withoat  trex>hining,  and  who  died  years  afterwards  from 
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other  caoaes.  One  only,  however,  of  these  specimens  haa 
clear  history  that  the  fracture  resulted  from  gfun-shot.  In  | 
these  cases  the  edges  of  the  depressed  portions  of  bone  hi 
become  smooth,  and  united  by  new  osseous  matter,  and  the  cev 
biTim  must  have  accommodated  itself  to  the  new  form  of  t 
inner  cranial  surface. 

With  regard  to  those  wounds  in  which  there  is  not  on 
a  depressed  fractui*e  hut  the  projectile  has  passed  into  tl 
braiu-subatanee,  trephining  can  scarcely  ever  be  of  any  ava 
Two  or  three  instances  axe  recorded  in  which  the  coun 
of  a  ball  has  been  traced  from  the  site  of  entrance  acra 
the  brain,  and  trephining  resorted  to  for  its  eitraction  wi 
success ;  but  there  arc  also  many  others  in  which  the  ma 
operation  of  the  eitraction  of  a  foreign  body  has  apparently  k 
to  the  immediate  occurrence  of  fatal  results.  Moreover,  splinted 
of  bone  are  almost  always  carried  into  the  brain  when  ba 
penetrate  its  substance,  nnd  these  may  elude  observation;  i 
the  hall  itself  may  be  divided  and  enter  the  brain  in  difflera 
directions,  when  the  operation  of  trephining  can  only  be 
addition  to  the  original  injury,  without  any  probable  advi 
These  are  all  circumstances  to  be  considered  in  estlmati 
propriety  of  trephining  in  any  particular  case. 

It  is  only  right  to  wait  until  the  recent  experience  in 
United  States  is  more  fully  elucidated  :  but,  until  that  is 
us,  the  following  seem  to  be  the  rules  of  practice  regarding 
operation  in  gnn-shot  injuries  which  modemEuropean  experi 
tends  to  inculcate.  When  irregularcdges,'points,orpiccesof 
or  foreign  substances,  are  forced  down  and  evidently  pene 
not  merely  press  upon — the  cerebral  substance,  or  where  abaca 
manifestly  exists  in  auj  known  site*  and  relief  cannot  be  afford< 
by  simpler  means  at  the  wound  itself,  trephining  is  a  propt 
operation  to  be  resorted  to  for  eflFecting  the  necessary  relief;  \x 
in  all  other  cases  harm  will  pinbably  be  avoided  by  abgtail 
ing  from  trephining,  while  benefit  will  be  effected  by  simp 
resorting  to  long-continued  constitutional  treatment,  viz. 
the  means  necessary  for  controlling  and  preventing  the  diffnsii 
of  inflammation  over  the  surface  of  the  brain  and  its  me: 
branes;  the  most  careful  regimen,  very  spare  diet,  strict 
and  quiet,  the  use  of  antimouials,  occasional  purgatires,  co 
applications  locally,  so  applied  as  to  exoluile  the  air  as  much 
possible  from  the  wound,  and  perhaps  depletion  by  venesectio 
in  oaae  of  inflajnmatory  symptoms  arising.     Similar  remar 
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vill  applj  'when  the  cose  is  one  of  lodgment  of  a  projectile 
vithJD  the  brain  ;  if  the  site  of  it«  lodgment  is  obviouij,  it 
•hoald  be  removed  with  ofi  little  difitnrbauce  aa  poesible,  but 
ti^hining  for  its  extraction  when  the  place  of  lodgment  is  not 
^e&utely  known,  but  the  proj  sctile  is  only  supposed  by  inference 
to  be  lodging  in  a  particular  spot  beneath  the  craniiun,  is  an 
nimnuktable  operation.* 

Gtm-SHOT  Wonms  op  the  Spine. 

Gun-shot  wounds  of  the  spine  are  closely  associated  with 
injuries  of  the  head.  In  both  classes,  corresponding 
aderations  most  be  entertained  by  the  surgeon  in  reference 
to  tlie  important  nerve-structures,  with  their  membranes,  which 
likely  to  be  involved  in  the  injury  to  their  osseous  enve]o|)e ; 
both,  the  effects  of  concussion,  compression,  laceration  of 
IQlwtance,  or  subsequent  inflammatory  action,  chiefly  attiuct 
Mention.  As  met  with  in  wai-Jare,  the  injuries  of  this  I'cgion 
*ben  accompanied  with  fracture,  ahnost  aJways,  sooner  or  later, 
entail  &tal  results ;  when  recovery  docs  take  place,  the  fracture 
ku  usually  been  coniined  to  one  of  the  apophyses  of  a  vertebra, 
geseralty  the  spinous,  and  has  been  the  result  of  the  stroke  uf 
ft  ballet  or  other  small  projectile.  Concussion  of  the  spinal 
rolomn,  leading  to  jturalysis  more  or  less  persistent,  is  not  un- 
itmalJy  occasioned  by  fragments  of  shell,  or  large  projectiles  of 
the  indirect  kind ;  bat  in  these  cases  the  accidents  are  mostly 
impanied  by  extensive  lesions  of  the  neighbouiing  struc- 
Wounds  of  the  spine  from  heavy  direct  projectiles,  such 
M  cannon-ahot,  being  almost  without  exception  immediately 
fiUal,  are  not  distinguished  in  the  surgical  returns ;  they  only 
appear  in  the  general  list  of  killed  in  action. 

In  the  Sv'rtfical  Uistory  of  th^  Criitiean  Campaigiif  thirty-two 
euea  are  noted  in  which  vertebrae  wei-e  fractured,  ten  being 
wiiikont  apx>arent  lesion  of  the  spinal  cord,  aud  twenty-two  with 
rrident  leaion.  Of  these,  twenty-eight  died ;  and  four,  in  which 
fractures  were  confined  to  the  processes  of  the  vert^ibra^ 
ived  to  be  invalided.  Dr.  Chenu's  returns  show  that  out 
fructures  of  bones  of  the  vertebral  column  in  the  French 

niy  elftboimt«  essay,  entitled,  ]Btude  tur  la  tr^pantdton  (/h  eninc  daru  let 
frmmofifvnr  de  la  Ut«f  pur  M.  Hippolyt«  Itaron  LsTrey  (4lcv  PP-  ^"^^t 
\  1MB),  which  hu  appeared  since  the  above  was  in  type,  may  be  cua«ult«d 
r  fiiitlt«r  iaforaution  on  Urn  subject 
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army  caused  by  bullets  or  sliellf  181  men  died,  11  surrived 
be  pensioned,  and  2  returned  to  doty.  In  tlie  two  latter  in 
the  sacrum  had  been  frijctured.  Six  men  only,  who  had 
wounded  in  the  vertebral  column  during  the  Sepoy  mutiny  i 
India,  arrived  at  Chatham.  In  all,  the  wounds  were  the  results* 
muflket-balls.  Two  were  wounds  of  the  sacrum  ?  in  the  remaii 
der,  the  portions  of  the  vertebne  fractured  were  the  spinol 
processes.  In  the  Circular  issued  in  18G5  from  the  Surgeoa 
General's  office  at  Wiishington,  it  is  stated  that  of  187  record* 
cases  of  gun-shot  fracture  of  the  vertebne,  all  but  7  proved  foifl 
Six  of  these  were  fractures  of  the  spinous  or  triLnsverse  pw 
cesses ;  the  seventh  was  one  in  which  a  musket-ball  fractured  tl 
spinous  process  of  the  fourth  lumbar  vertebra  and  pcnetratt 
the  canal,  but  was  extracted  with  the  fragTnents  of  bone, 
one  fatal  case  in  the  Crimea,  the  ball  passed  through  the  sph 
rather  below  the  first  dorsal  vertebra,  leading  to  complete  l<x 
of  sensation  and  voUmtaxy  motion  below  the  seat  of  injury,  an 
death  on  the  sixteenth  day  afterwai-da ;  in  another,  the  rifll 
bullet  entered  the  right  side  of  the  second  lumbar  vertebn 
traverse*!  the  spinal  canal  at  that  part,  and  lodged  in  the  bo< 
of  the  bone.  In  this  latter  case,  violent  pain  was  complainc 
of  in  the  lower  extremities,  shooting  along  the  groins-  Tl 
patient  was  paraplegic,  and  death  ensued  thirty-three  hom 
after  admission.  In  another  fatal  case,  a  rifle-bullet  pass* 
through  the  right  cheek,  and  lodged  near  the  base  of  the  sfcu 
There  was  no  paralysis,  but  delirium  and  coma  supervened,  an 
the  patient  died  five  days  after  receiving  the  wound.  H 
bullet  was  found  after  death,  lying  just  below  the  basilar  procea 
and  a  largo  piece  of  the  atlas  was  broken  off  and  almost  detacha 
The  spinal  cord  did  not  appear  to  have  been  primarily  injore^ 
but  acute  inflammation  hud  been  set  up,  and  had  extended  I 
the  membranes  of  the  brain.  There  is  a  preparation  in  tl 
Museum  at  Fort  Pitt^,  which  shows  a  gun-shot  fracture  both  ( 
the  atlas  and  axis,  without  lodgment  of  the  ball.  The  pati« 
survived  thirty  days.  It  is  curious  that,  in  a  case  which  wi 
under  the  care  of  the  writer  in  the  Crimea,  where  a  rifle-bi 
passed  throvigh  the  right  loin,  entered  the  spinal  canal  betw« 
the  third  and  fourth  lumbar  vertebrffi,  breaking  the  lamin 
passed  upwards  witliinthc  column,  between  it  aud  the  cord,  u 
made  its  exit  through  the  left  inter^'ertebml  foramen  betwe 
the  second  and  third  vertebra*,  as  shown  ailter  death  four  yes 
afterwards,  no  paralysis  occurred  at  the  time  of  the  injury,  n 
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aontly,    nor   -wae  anj   evidence   afforded    at   the   post- 
em  inspection  of  thecal  inflammation  having  been  excited 
[see  Outf'i  liosyital  Reports,  vol.  v.  1859). 

tn  injuries  of  the  vertebral  cohimu  and  spinal  cord  occnrring 
in  military  practice,  the  mischief  is  usually  so  complicated  and 
cxtenfiive^  and  the  medulla  itaelf  so  bruised,  that  the  caaea  must 
\i  very  rare  indeed  in  which  the  operation  of  trephiuiug,  if 
pstifiable  in  any  case,  can  offer  the  slightest  prospect  of  boneiit. 
U.  Biiudena  extracted  by  means  of  an  elevator,  a  ball  which 
kaJ  liidged  in  the  eleventh  dorsal  vertebi-a,  and  was  causiu^  com- 
pletion with  complete  paraplegia.  The  paralysis  diKappeared 
immediately  after  the  extraction  of  the  bullet ;  but  tetanus 
cuue  on  four  days  afterwards,  and  proved  speedily  fatal. 


GoiT-sHoT  Wounds  op  thb  Faoe. 

Wounds  of  the  face  from  muslcet-shot,  grape,  and  small  frag- 
hkoU  of  shell  are  usually  more  distressing  from  the  deformity 
tbcj  occasion  than  dangerous  to  life.     Out  of  573  cases  of  fiice- 
^oiids  registered  in  the  Crimea  among  the  British  troops,  oul}- 
14  died.     No  fatal  ca.se  occurred  among  the  officers.      The  pro- 
pwtion  in  the  French  anny  was  larger.      Dr.  Cheuu's  returns 
ibow  that  oat  of  1,747  wounds  involving  tlie  face  and  eyi-w,  from 
pm-ahot,  287  died.    The  Washington  Circular  before  mentioned 
itatesthat  of  4,167  gun-shot  wounds  of  the  face,  tliere  were  1,579 
fracttires  of  the  facial  bones,  and  2,588  flesh  wounds;  and  that 
wf  tJic  foiTuer,  891  recovered,  107  died,  while  the  terminations 
of  581  cases  were  still  to  be  ascertained.      The  absence  of  vital 
or^us ;  the  numerous  natural  divisions  amoug  the  bones,  aud 
their  companitivL'lyaoft  structure,  cauaiug  them  to  be  less  liable  to 
eitensive  splitting ;  the  copious  vascular  reticulation  and  supply 
rvnrit'ring  necrosis  so  much  less   likely,  and  repair  so   much 
easier  than  in  other  bonus ;  the  limited  amount  of  apace  occupied 
by  the   oeseouB  structure  between  their  respective  periosteal 
iiiTitsUaents ;  and  the  opportunities  from  the  number  of  cavities 
and  paeeages  connected  with  this  region  for  the  escape  of  dis- 
charges ;  are  all  caoses  of  the  comparatively  favourable  results 
of  irounds  in  tliis  as  regards  wounds  in  other  i*egions.     On  the 
haiul,  the  vascularity  of  this  region  leads  to  danger  both 
and  especially  secondary,  hamorrhage, — a  cii*ouiu- 
ice  which  in  all  deep  wounds  of  the  face  must  be  looked  for 
not  improbable  compUcation.     Lodgment  of  projectiles  in 


Bozce  of  the  cavitiea  of  this  region  are  not  nnfreqnent  accidents  .' 
The  other  complications  of  these  gunshot  wounds  are  leeions  of 
the  organs  of  special  sense ;  of  parts  concerned  in  mastication, 
deglutition,  and  articulation;  injury  to  the  base  of  the  skull; 
paralysis  from  injury  to  nerves ;  wounds  of  glands  or  their  ducts, 
or  of  the  lachrymal  apparatus;  but  it  is  scarcely  necessary  to 
do  more  than  allude  to  these  lesions,  as  the  considerations  con- 
nected with  their  treatment  will  be  found  elsewhere. 

Wounds    from    cannon-shot    occasionally    illustrate    what 
horrible  and  extensive  injuries  may  be  borne  in  this  region 
without  life  being  at  once  extinguished.     They  are  the  more 
distressing  because  the  patient  lives  conscious  of  his  sufferings 
without  possibility  of   surgical  alleviation.     The  case  of  an 
officer  of  Zouaves,  wounded  in  the  Crimea,  is  recorded,  wbo  had 
his  whole  fiice  and  lower  jaw  carried  away  by  a  bull,  the  eye» 
and  tongue  included,  so  that  thsre  remained  only  the  crauium. 
"supported    by  the    spine  and   neck.     This    imforfcnnate   bei 
lived  twenty  hours  after  the  injury,  breathing  by  the  larynge^ 
opening  at  the  pharynx,  while  his  gestures  left  no  doubt  tha't; 
he  was  conscious  of  his  condition.     Mr.  Guthrie  has  recordfd  a. 
similax  cose  which  occurred  in  an  officer  during  the  assault  of 
Badajos.     This    patient  suffered    distressingly  from    want  of 
water  to  moisten  his  throat,  but  could  not  swallow  when  some 
was  brought.     One  eye   was   left   hanging  in   the  orbit,  the 
floor  of  which  was  destroyed,  and  this  enabled  him  to  write 
thanks  for  attention  paid  him.     He  did  not  die  till  the  second 
night  after  the  injury. 

In  the  treatment  of  gun-shot  wounds  of  the  face  where  the 
bones  ore  much  separated  and  displaced,  the  surgeon  should 
always  retain  and  re-adjust  as  many  of  the  broken  poi-tions  as 
possible.     It  is   often  surprising  how  small  connexions  witL 
neighbouring  soft   parts  will  suffice  to  maintain  vitality,  and 
lead  to  restored  union  in  this  region,     A  case  which  occurred 
to  the  writer  in  August  1855,  in  a  private  of  the  19th  Regiment, 
is  detailed  in  the  Lancety  p.  430,  of  that  year.     The  wound  was 
caused  by  a  fragment  of  shell.     The  right  half  of  the  arch  of 
the  palate  was  jammed  in  and  fixed  at  right  angles  to  the  other 
half,  and  the  upper  maxillary  boue  was  so  shattered  that  it  was 
scarcely  possible  to  note  the  directions  of  the  lines  of  fracture. 
The  lower  maxilla  was  broken  in  three  places,  and  tJiere  was 
extensive  lacenition  of  the  soft  parts.     Great  difficulty  was  met 
with  at  fii'&t  in  unlocking  the  parts  of  the  palate  which  bad 
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beeai  driven  into  each  other,  and,  when  they  were 
the  riijht  half  hung  down  loosely  in  the  mouth ;  yet  favourable 
onion  was  ubtained  between  all  these  fractures,  the  broken 
portioiiA  being  adjusted  ao  that  the  man  recovered  with  btjth  the 
upper  and  lower  maxiihe  consolidate<l  in  tlieir  normal  relations 
to  each  other.  No  teeth  had  been  driven  out  of  their  sockets, 
ttd  they  were  very  useful  as  points  of  support  in  the  steps 
bken  to  procure  coaptation  of  the  disnnited  fragments. 

Gim-8H0T  WoriTDS  op  thk  Neck. 

Gun-shot  wounds  of  this  region  do  not  appear  to  be  so  fatal 
u  might  be  anticipated  from  the  large  vessels  and  important 
cuals  leading  to  the  thotux  and  abdomen,  which  at  first  sight 
^>pear  to  be  so  exposed  and  unprotected.     Out  of  147  coses  of 
goQihot  wounds  of  the  neck  admitted  into  the  English  hospi- 
tals in  the  Crimea,  there  were  only  6  deaths — a  mortality  of 
■i'OS  per  cent.     The  mortality  in  the  French  army  was  much 
greater.     Dr.  Chenu's  returns  show  that  out  of  385  patients  with 
giui.«hot  wounds  of  the  neck  in  the  French  ambiUances,  101  died, 
—*  mortality  of  26'2  per  cent.     It  is  difficult  to  explain  such  a 
different  result     The  Circular  from  the  Surgeon-General's  office 
It  Washington,  states  that  of  1,329  cases  of  gun-shot  wounds  of 
the  neck  entered  on  the  records,  the  ultimate  results  of  546 
tioly  had  been  ascertained,  and  that  in  these  the  mortality  was 
I4  per  cent.     In  no  region  are  so  many  examples  offered  of 
large  vessels  meeting,  but  escaping  from  balls  in  their  passage, 
u  in  this;  because  the  cause  which  operates  elsewhere — ready 
mobility  among  long  and  yielding  structures — exists  in  a  greater 
degree  in  the  neck  than  in  any  other  part.     Where  the  large 
WWriw  happen  to  be  divided,  death  must  follow  almost  Immc- 
diatelj. 

Superficial  wonnds  of  the  neck  offer  no  peculiarities.  The 
luynx  and  trachea  being  the  organs  most  prominent,  and  most 
frequently  injured,  are  those  which  chiefly  attract  the  sturgeon's 
aotioe  in  warfare ;  but  a  consideration  of  the  anatomical  struc- 
tore  will  at  once  show  what  numerous  other  complications, 
whether  frova  direct  injury  or  consequent  inflammation,  pro- 
jectiles are  likely  to  cause  when  they  are  driven  deeply  into, 
or  perforate,  this  region. 

A  brief  abstract  of  some  wounds  of  the  neck,  which  occurred 
daring  the  Crimean  campaign,  will  serve  to  exhibit  the  leudiug 
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symptoms  connected  with  them  when  the  laryni,  or  larynx  a^ 
ophagus,  are  involved. 

the  surgical  history  of  the  war,  it  ia  stated  that  only  thre* 
wotinds  of  the  neck,  other  than  simple  fiesh-wonnds,  oe<raiTed 
amonj;?  tJio  officers  from  the  commencement  to  the  end  of  thi 
war ;  of  which  two  proved  fatal,  and  one  led  to  invaJiding,  In 
that  number,  however,  is  not  included  the  case  of  an  officer^ 
Lieut.  M.,  of  the  19th  Regiment,  who  cajue  under  the  care  (A 
the  writer.  In  this  instance  the  neck  was  completely  traversed, 
the  cesophagns  perforated  from  side  to  side,  and  the  larynx 
injured.  After  the  shock  had  subsided,  the  leading-  symptomi 
were  aphonia,  dysphagia,  numbness  of  one  arm,  oedema  and 
stii&iefis  of  the  neck,  distressing  accumulation  of  mucus  about 
the  fauces,  and  slight  pyrexia.  Recovery  progressed  favourably, 
and  on  the  twenty-second  day  after  the  injury  both  externa] 
wotmds  in  the  neck  were  healed,  and  tlie  two  tn  the  oesophagua 
appeared  to  bo  closed  also.  The  patient  referred  to,  still  sufferi 
from  a  certain  amount  of  aphonia.  It  was  not  enough  to  prerent 
him  from  performing  his  duties  as  a  captain,  but  the  want  of 
sufficient  power  of  voice  disabled  him  for  a  more  extocsive  com- 
mand and  ultimately  caused  him  to  leave  the  army.  Another 
of  these  cases,  in  which  emphysema  of  the  neck,  cedema  of  th« 
glottis,  great  dyspnoea,  and  threatened  suffocation  gradually 
8upervene<l  in  a  superficial  gun-shot  wound  of  the  ueck  with 
fracture  of  the  thyroid  cartilage,  was  treated  by  Assistant- 
Surgeon  Cowan,  55th  Regiment,  who  performed  tracheotomy, 
and  thereby  saved  the  patient's  life.  In  another  the  ball  passed 
through  the  thjTO-hyoid  membrane,  fractured  the  thyroid  car- 
tilage, and  tore  the  lining  membrane  of  the  glottis.  Tracheotomy 
was  perfcnued  on  the  day  after  the  injury  without  benefit,  and 
the  patient  died.  Liquids  could  not  be  prevented  trom  passing 
into  the  trachea  through  the  wound  made  by  the  projectile. 
In  the  case  of  a  private  of  the  97th  Regiment  a  bullet  entered 
at  the  pomum  Adami,  and  passed  out  by  the  anterior  edge  of  the 
right  stemo-mastoid  muscle.  Loss  of  Toice,  frequent  cough, 
bloody  sputa,  slight  emphysema  at  the  wound  of  entrance,  and 
nausea,  were  the  leading  symptoms.  Wlien  the  man  attempted 
to  drink,  some  of  the  fluid  escaped  by  the  wound  of  exit,  AfieV 
five  days  this  ocjcnrrence  ceased ;  and  after  the  twelfth  day,  ai^ 
no  longer  passed  out  of  the  wound  of  entrance.  Both  wonndjt 
gradually  healed  ;  but  aphonia — the  voice  being  reduced  to  & 
whisper — existed  when  tne  man  left  the  regimental  hospitoL   M 


■oldier  of  the  Riflo  Brigade,  tinder  the  care  of  Deputy-  luspeofcor- 
Gencnil  Fraser,  C.B.,  theu  surgeon  of  the  battalion,  had  been 
shot  through  the  trachea,  and  respiration  was  for  some  timv 
carried  on  by  the  wound ;   gradually,  however,  it  completely 
healed,  and  a  favourable  recovery  ensued.     Another  interesting 
case  occurred  in  a  soldier  of  the  same  battalion,  at  the  lost  assault 
of  the  Redan.     A  rifle-ball  entered  this  man's  neck  at  the  lower 
part  of  the  lett  sterno-mastoid  muscle,  passed  across  under  the 
sirin,  wounding  the  anterior  surf.ice  of  the  trachea,  severed  some 
fibres  of  the  right  sterno-mastoid,  and  effected  its  exit.     The 
nan  was  wounded  at  the  same  time  by  two  other  rifle-balls, 
Iwth  flesh-wounds,  one  through  the  left  fore-arm,  the  other 
through  the  upper  part  of  the  right  thigh ;  while  a  shell  explod- 
ing near  him,  caused  his  left  eye  to  be  penetrated  with  particles 
ofitone  and  earth.     Vision  was  lost;  but  in  other  respects, 
eieepting  a  little  lameness  from  the  wound  in  the  thigh,  he  was 
discharged  cured,  after  tifty-sii  days'  hospital  treatment. 

The  liability  to  concussion  of  the  cervical  portion  of  the  verte- 
bnl  column,  and  to  injury  of  the  deep  cervical  and  other  nerves, 
ninst  not  be  overlooked.  Wounds  of  the  neck  are  often  occom- 
p^ied  by  more  or  less  loss  of  power  in  one  of  the  upper  extrc- 
niities;  and  more  extensive  paralysis  occasionally  succeeds, 
although  there  was  no  primaiy  evidence  of  the  spine  being 
uopUcated  in  the  injury . 


GuN-snoT  WotrnDs  of  the  Chest. 

These  always  form  a  large  proportion  of  the  injuries  from 
■v&re,  both  in  the  open  field,  and  more  especially  in  sieges, 
"here  the  upper  part  of  the  body  is  chiefly  exposed.  Dr. 
Scrire'a  returns  show  thut  the  proportion  of  chest  to  other 
■winds  was  1  in  12  in  the  trenches,  and  1  in  20  in  ordinary 
«Dgagement3.  In  the  British  farces  they  are  returned  as  1  in 
10  among  the  officers  during  the  whole  war,  and  nearly  1  in  17 
wnoug  the  men,  from  April  1,  1855,  to  the  end  of  the  war. 
rie  ample  space  occupied  by  the  chest  and  the  exposed  surface 

M*  pn.>senta  as  a  target  towards  the  enemy,  would  lead  to  the  aii- 
ation  that  wounds  of  this  region  would  be  very  numerous  in 
The  grave  accidents  wliich  are  not  unlikely  to  follow 

^e  severer  forms  of  superficial  gun-shot  injuries  of  the  chest, 
•though  the  pleural  cavities  may  remain  unopened ;  the  serious 
^oiplications  which  are  induced  when  the  cavity  of  the  chest  is 
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penetrated ;  together  with  the  dangerous  consequences  of  wounds 
of  its  chief  viscera — the  heart,  great  vessels,  and  longs — cause 
the  proportionate  mortality  to  be  very  great.  The  British 
returns  show  that  amon^  the  officers  who  came  under  hospital 
treatment  for  chest-wounds  of  all  kinds,  wounds  of  the  chest- 
-wolls,  as  well  as  of  the  cavity  enclosed  by  them,  31^  per  cent, 
and  among  the  men  28,*^  per  cent,  died,  Dr,  Chenu*8  returns 
show  that  in  the  French  army,  out  of  2,506  chest-woonds, 
peuetrating  and  non-penetrating,  there  were  817  deaths,  or 
32,*^  per  cent.  Out  of  935  survivors  among  soldiers  of  the 
BoyaJ  army  wounded  in  the  Sepoy  mutiny  of  1857-58  who 
were  invalided  home  to  England,  the  number  invalided  ii-om 
the  eflects  of  wouuda  of  the  chest,  all  kinds  included,  was  only 
36.  In  many  instances  soldiers  wounded  in  this  region  do  not 
live  long  enough  to  come  under  surgical  treatment,  but  die 
on  the  field  of  action  either  trom  penetration  of  the  heart, 
haemorrhage,  siiffocation,  or  shock ;  and  the  proportion  of  men 
with  fatal  chest-wounds  returned  as  '  killed  iu  actioa,'  or  as 
*died  under  treatment,'  will  constantly  vary  according  to  cir- 
cumstances connected  with  the  nature  of  the  military  opera- 
tions, and  the  opportunities  of  early  removal  irom  the  field  to 
the  field- hospitals. 

Gnu-shot  wounds  of  the  chest  may  conveniently  be  divided 
for  study  into  two  classes,  viz.  nfm-penelrnting  and  penetrating, 
Non-pen ETEATiNO  wounds  become  subdivided  into  simple  con- 
tused wounds  of  the  sott   parictcs;    contused   and  lacerated 
wounds ;  similar  wounds  accompanied  with  injury  to  bones  or 
cartilage  ;  and  lastly,  those  complicated  with  lesion  of  some  of 
the  contents  of  the  chest,  the  pleura  remaining  unopened,  or* 
if  the  pleura  be  opened,  without  any  superficial  wound  of  the 
integuments.     In  none  of  these— and  this  is  their   important 
distinction — is  there  any  communication  between  the  air  external 
to  the  parietes,  and  the  serous  cavities  of  the  chest.     Pene- 
trating wounds  may  eiiet  without  wound,  or  with  wounds,  of 
one  or  more  of  the  viscera  of  this  cavity.     Among  the  more 
serious  complications  with  which  the  latter  may  be  accompanied, 
is  the  lodgment  of  the  projectile  or  other  foreign  bodies,  or  or* 
fragment*  of  bone,  within  the  chest.     As  wounds  of  the  heart*^ 
and  great  vessels  are  almost  invariably  at  once  fatal,  and  as  th» 
organs  of  respiration  occupy  the  greater  part  of  the  cavity  o^ 
this  region,  it  is  with  reference  to  the  latter  that  the  treatmenis 
of  chest- wounds  is  chiefly  concerned. 
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\traiiiuj  wounds, — This  division  of  gun-shot  wounda 
tnchides  a  considerable  proportion  of  recoveries.     Out  of  327 
non -penetrating   wounds  and  contusions  of  the  chest,  in  the 
Engluh  army  in  the  Crimea,  there  were  only  15  deaths ;  out 
of  1«509  wounds  of  the  same  kind,  in  the  French  army,  according 
to  Dr.  Chenu*8  returns,  there  were  184  deaths.      The  Washing- 
ton Circular,  before  quoted,  refers  to  4,759  flesh-wounds  of  the 
diest,  and  states  in  a  general  way  that  they  presented  a  veiy 
ixoaU  ratio  of  mortality. 

Of  the  simpler  wounds  in  which  the  soft  parietes  only  are  in- 
TolTed,  little  need  be  obacrred,  excepting  that  the  healing 
process  is  often  a  long  one,  owing  to  the  natural  movements  of 
the  ribs  to  whicii  the  wounded  structures  are  attached  in- 
termpting  the  process  of  repair,  especiiUly  when  the  ball  has 
token  a  prolonged  course  beneath  the  skin,  and  also  owing 
to  tie  frequent  supervention  of  pleuritis  and  its  consequences. 
Tte  surgeon  must  be  on  his  guard  to  watch  for  pleuritis  arising 
M  ft  consequence  of  these  injxiries,  however  trivial  the  wound  or 
flootosion  produced  by  the  projectile  may  at  first  appear.  Two 
d«ths  axe  recorded  in  the  Britinh  History  of  the  Crimean  War, 
ttftder  simple  flesh-wounds  and  contusions,  without  fracture  or 
pleural  opening,  from  bullets ;  and  in  both  of  these  the  fatal 
twmination  arose  from  pleuro-pneumonia. 

When  the  force  with  which  the  wall  of  the  chest  has  been 
■ttnck  has  been  great,  as  when  a  heavy  fragment  of  shell  strikes 
*t  foil  speed  against  a  man's  breaM-plate,  the  injury  is  not  only 
UWe  to  be  followed  by  severe  eochymosis,  but  the  subsequent 
dwtsof  the  ofjntuaion  frequently  show  themselves  in  abscosses, 
•««ro8ia  of  riljs,  and  sinuses  of  a  troublesome  charact<»r  la.Hting 
6r  years  afterwards.  The  cartilaginous,  or  even  the  bony, 
Pttietes,  may  be  momentarily  forced  inwards  at  the  time  of  such 
labjory,  so  that  the  lungs  become  compressed  and  bruised, 
though  not  opened.  In  such  a  case  blood  may  be  cipec- 
toratod  by  the  mouth  in  considerable  quantity,  and,  even  if  no 
*Qfih  hamiorrhage  as  this  take  place,  haemoptysis  will  almost 
niTariably  be  one  of  the  symptoms  presented.  Ecchymosis, 
<*i  at  least,  congestion  of  the  lung  itself  to  a  partial  extent,  in 
■^probability  follows  every  non-penetrating  gun-shot  wound  of 
^  chest  of  much  severity,  Instances  occasionally  occur, 
•mong  injuries  of  the  chest  from  projectiles  of  large  size,  in 
*^ich,  notwithstanding  no  open  wound  of  the  parietes  nor 
*Vtare  has  been  caused,  and  no  opening  of  the  lung  eflected,  yet 
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death  follows  witU  all  the  symptoms  of  suffocation,  appareuU 
due  to  the  direct  result  of  contusion  of  the  pulmouary  struc 
und  its   consequent  engoi^ement. 

Laiitly,  with  regard  to  these  non-penetrating  wounds,  we  mv 
occasionally  expect  to  meet  with  a  solution  of  continuity  in 
riscus  of  the  thorax,  more  especially  of  a  lung,  without  any 
communication  hetween  an  external  opening  and  the  wounded 
oi^an ;  and  the  injury  may  be  occompainetl,  or  unaccompanied, 
by  a  wound  of  the  costal  pleura.  These  occurrences  are  some^ 
times  due  to  the  chest-wall  being  forced  inwards  in  such  a 
way  as  not  only  to  compress,  but  also  to  Lacerate,  a  lung  between 
the  opposite  walls,  without  fracture  of  bone;  sometimes  to  a  rib 
or  ribs  being  broken,  and  the  lung  being  wounded  and  pene- 
trated by  sharp  points  of  ft-actored  bone,  in  the  same  way  as  not 
uiifrequently  happens  in  the  accidents  met  with  in  civil  life,  la 
warfare  these  lesions  are  generally  the  result  of  injuries  from 
lai-ge  projectiles  of  iiregular  form,  such  aa  fragments  of  sheU. 

PeTheirating  u'ounds. — AVheu  we  examine  statistically  the  r^ 
salts  of  penetrating  wouuds  of  the  chest  in  wai-fare,  we  tind  that 
the  mortdility  denoted  is  very  large.  Out  of  22  officers  so 
wounded  in  the  Crimea,  15  died ;  and  out  of  125  men,  105  died, 
showing,  when  taken  together,  a  mortality  of  81  '6  per  cent.  Dr. 
Chenn*8  Crimean  returns  show  that  out  of  508  patients  with 
penetrating  wounds  of  the  chest  in  the  French  army,  4G7  died: 
a  mortality  of  91'9per  cent.  The  percentages  are  here  greatly  in- 
creased by  the  proximity  of  the  field-hospitals  in  the  Crimea  to  tb« 
trenches  in  which  most  of  the  patients  were  woimded  ;  had  they 
been  wounded  under  the  ordinary  circumstauees  of  battle,  the/ 
would  never  have  reached  a  hospital,  and  would  have  been  in* 
eluded  in  the  number  of  dead  on  the  field  itself.  The  American 
returns  are  not  yet  complete.  The  records  hitherto  published 
state  that  2,303  cases  had  been  transcribed,  in  which  either  the 
thomcic  cavity  had  been  penetnited  or  the  injuries  hiul  been 
accompauied  by  lesions  of  the  thoracic  viscera.  The  results  had 
been  ascertained  in  1,272  of  these  cases,  and  were  fatal  in  930j 
or  in  73  per  cent.  Cases  of  nou- penetrating  wounds,  in  which 
lungs  had  been  i>ierced  by  broken  ribs,  and  those  in  which  the 
lungs  had  been  only  contused,  are  mingled  in  the  Auiericaa 
returns  with  the  penetrating  wounds:  this  prevents  exact  com 
parison  with  the  results  shown  in  the  English  and  French 
Crimean  returns.  Fatal  consequences  ensue  in  penetrating 
wounds  of  the  lungs  either  from  primary  homiorrhage,  leading  to* 
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BihBiistion  or  snffocation;  from  active  inflammation  of  the  pleurae 
and  pahnonary  structure ;  from  irritative  fever  accompan^ng 
pmfuse  discharges ;  from  fluid  acouinulationa  in  one  or  both  of 
the  pleural  sacs;  from  extension  of  inflammation  to  the  pericar- 
diom ;  or  from  circumstances  inducing  secondiirj-  hoemorrhage. 

In  gruu-shot  injuries  a  pcnetniting^  wound  of  tlie  chest  is  in 
Doet  instances  readily  obvious  to  the  sense  of  sight  or  touch. 
The  end  of  the  finj^r  can  be  inserted,  and  there  can  be  uo  mis- 
take about  the  nature  of  the  injury.  But  occasionally,  notwith- 
Itoading  an  opemujr  has  actually  been  made  into  the  chest, 
diffinilties  and  mistaken  in  the  diagnosis  occur;  particularly  if 
tlie  bullet  has  passed  through  the  scapula,  shoulder,  or  from  any 
more  distant  part ;  if  it  be  small,  like  a  pistol-ball,  and  has 
entered  very  obliquely;  or  if,  from  accidental  position  of  the 
HfcieDt,  the  particular  part  of  the  integument  which  was  pierced 
^the  time  the  opening  was  made  in  the  chest-wall  ha^  glided, 
ivar,  and  so  left  the  track  of  the  bullet  covered  by  sound  skin. 
Again,  even  when  we  have  clear  evidence  that  the  cavity  of  the 
chest  haa  been  opt^ned,  it  will  be  found  by  no  means  easy  always 
to  decide  whether  a  Inng  has  been  penetrated  or  otherwise.  The 
traia  of  symptoms  usually  described  as  characterising  Wounds  of 
Iki  Lun^  must  not  be  expected  to  be  all  constantly  present ;  they 
lie  each  liable  to  be  modified  by  a  great  variety  of  circumstances, 
ind  may  each  severally  exist  in  penetrating"  wounds  of  the  chest 
where  the  luitg  has  escaped  from  being  opened.  It  is  only  by 
I  oosobination  of  symptoms,  rather  than  by  the  presence  of  any 
oneor other  symptom,  that  a  long-woimd  can  in  many  instances 
be  dia^osed.  Nor  is  it  always  easy  to  determine  whether  the 
ball  has  lodged  or  not ;  or,  when  the  ball  has  passed  through, 
whether  fri^ments  of  bone,  or  other  substances,  have  remained 
behind. 

When  the  cavity  of  the  chest  has  been  opened  by  a  projectile, 

ind  the   lung  wounded,  the  following   circumstances  may  be 

looked  for,  in  addition  to  those  physical  evidences  of  the  injury 

which  are  obvious  to  sight  and  touch :  a  certain  amount  of  con- 

ititutiona]  shock ;  collapse,  and  tendency  to  syncope  from  lose 

of  blood ;  luemorrhage  from  the  external  wound ;  effusion  of  blood 

ioto  the  pleural  cavity ;  luemoptysis  ;  and  dyspncea.      If  these 

itymptoms  are  all  present  we  may  conclude  that  a  lung  has  been 

•rounded  ;  but  we  must  not  conclude  that  a  lung  has  not  been 

wounded  because  any  one  or  more  of  them  are  absent.     Escape 

of  air  by  the  external  wound,  and  emphysema,  are  also  named 


roT  wo 


hj  some  surgeons  as  characteristic  signs  of  a  long-wound.  Thfl 
primary  symptoms  will  generally,  bat  not  invariably,  be  followed^ 
after  twenty-four  hours  or  later,  by  the  usual  signs  of  inflammsr 
tion  in  some  of  the  structures  injured.  It  is  not  possible  withia 
the  limits  of  this  article  to  discuss  the  import  of  these  several 
sjinptoms  aa  regards  gim-shut  wounds,  but  some  of  them  ma.y 
be  briefly  referred  to. 

Tlie  shock  of  a  penetrating  wound  of  the  chest,  apart  from  the 
collapse  consequent  on  hfcnion-hage,  is  not  generally  so  marked 
a  symptom  as  it  is  in  exteusive  fractures  of  the  larger  bones  c^ 
the  extremities  or  iu  penetrating  wounds  of  the  abdomen.  There 
is  often  much  more  '^  shock '  when  a  ball  has  not  penetrated; 
when  it  has  met  something  to  oppose  its  course,  om  part  of 
soldier's  accoutrements,  and  when,  although  it  has  not  entered, 
it  has  nevertheless  struck  with  such  force  as  to  cause  a  violent 
concussion  of  the  whole  chest  and  its  contents. 

Sudden  copious  ft^morrhaxfe  coughed  into  the  mouth,  and  ra^ 
pidly  recurring,  aftor  a  projectile  has  entered  the  cheat,  suffix 
ciently  indicates  that  a  lung  has  been  penetrated.  But  moderate 
eipectoiution  of  blood  or  ordinary  hcemoptysis,  although  it  indi- 
cates injury  of  some  sort  to  the  lung,  by  no  means  gives  assurance 
that  this  oi^an  has  been  opened.  Hnemoptysis  generally  accom- 
panies gun-shot  wounds  of  the  lung  in  a  greater  or  less  degree, 
no  doubt  always  when  a  bronchial  tube  of  any  large  size  is  f>ene- 
trated  and  the  lung  remains  pervious ;  but  it  is  sometimes  wholly 
absent,  even  though  a  lung  has  been  extensively  oj^nt^,  and 
although  the  patient  is  troubled  by  cough.  Dr.  Fra.ser,  in  » 
monograph  on  Wouncig  of  the  Chc*i,  has  stated  that  out  of  nine 
fatal  coses  observed  by  him  in  the  Crimea  in  which  the  lungs  were 
wounded,  only  one  had  had  hffmioptysis ;  and  out  of  seven  fatal 
cases  in  which  the  lungs  were  found  not  to  be  wounded,  two 
had  had  hajmoptysis.  This,  however,  from  the  writer's  obser- 
vations, would  appear  to  be  an  unusual  proportion  of  cases  in 
which  hemoptysis  was  not  present  after  lung-woimds. 

Hiemorrha^e  o^dwarih  from  the  opening  of  a  chest-wound 
does  not  as  a  general  rule  occur  to  an  extent  to  excite  the 
surgeon's  anxiety  as  compared  with  other  symptoms.  Now  &nd 
then,  after  a  severe  wound,  when  blood  escapes  into  the  pleural 
cavity,  and  the  opening  in  the  chest- wall  is  large  and  free,  it 
will  flow  copiously  from  the  external  wound ;  and,  if  both  the 
opening  in  the  lung,  as  well  as  that  iu  the  chest-wall  remains 


free,  we  shall  find  the  blood  mixed  with  air,  and  jetting  oufr 
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whenerer  the  patient  coughs.  Or  the  hsemorrhage  may  pro- 
ceed in  a  more  direct  manner  from  the  pulmonary  structure, 
the  escape  outwards  being  due  to  the  effect  of  old  close  adhe- 
Bi(Hi8  connecting  the  lung  with  the  costal  parietes  and  so  making 
the  external  opening  continuous  with  the  track  of  the  wound. 
More  usually,  however,  external  bleeding,  when  it  occurs,  is 
^  to  lesion  of  an  intercostal,  perhaps  also  of  branches  of 
the  internal  mammary  artery,  in  consequence  of  these  vessels 
having  been  torn  by  the  sharp  ends  of  fructured  ribs. 

Primary  internal  hseniorrhage  is  always  an  alarming  symptom. 
It  is  the  chief  source  of  death  in  those  cases  of  lung-wounds 
which  prove  mortal  from  the  early  effects  of  the  injuries  in- 
flicted ;  the   fatal  event  being  sometimes  induced  by  it  rapidly 
sfler  the  receipt  of  the  wound,  sometimes  not  until  two  or  three 
days  have  elapsed.    There  are  no  means  by  which  the  exact  posi- 
tiMi  of  the  sources  of  internal  hsemorrhage  can  be  determined. 
If  immediately  after  a  gun-shot  wound,  copious  haemorrhage  by 
the  mouth,  and  fatal  syncope  or  suffocation  quickly  supervene, 
tile  inference  is  obvious  that  the  projectile  has  opened  some  of 
the  large  pulmonary  vessels.     But  when  the  internal  haimor- 
rfttge  proceeds  more   slowly,  it  may  either  be   derived  from 
divided  pulmonary  vessels,  or  from  some  of  the  parietal  arte- 
rieijOr  from  both  sources  combined.   When  the  blood  continues 
to  flow  into  the  pleural  sac — as   indicated  by  the   peraistent 
blanched  appearance  of  the  patient,  the  cold  clammy  surface, 
increasing   dyspnoea,  occasional    hsemoptysia,  and  the  stetho- 
f    Mopic  signs  on  ausculation — and  when  no  traces  of  a  source  of 
.   hffimorrhage  in  the  parietal  wounds  can  be  discovered,  there 
can  remain  little  doubt  that  it  is  from  the  structure  of  the  lung 
itself  that  the  blood  is  flowing.     The  amount  of  hfiemorrhage  in 
woonds  of  the  lungs  varies  greatly  according  to  the  direction  of 
the  track  of  the  ball ;  for  the  large  vessels  cannot  here  glide 
iway  from  the  action  of  the  projectile,  as  they  may  in  the  neck 
or  extremities  of  the  body.     The  situation  of  the  wound  of 
eotrftnce,  or,  if  it  be  a  perforating  wound,  the  course  the  ball 
hw  taken,  inferred  fi^m  the  relative  positions  of  the  wounds  of 
Attiance  and  exit,  will  therefore  greatly  help  us  to  determine 
the  probable  site  of  the  bleeding,  and,  to  some  extent  its  pro- 
liable  degree  of  gravity.     Wounds  near  the  root  of  each  lung, 
where  the    pulmonary   arteries    and    veins    are    largest,   are 
attended  with  the  greatest  amount  of  hsemorrhage ;    and,  as 
VOL.  n.  o 
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coagula  can  hardlj  form  stifficiently  to  sappress  the  flow 
blood,  are  generally  fatal. 

Dyspnoea  is  a  frequent  accompaniment  of  womids  penetra 
ing  the  lung,  but,  again,  is  not  an  invariable  syrnptom.  Whi 
dyspnoea  is  greatly  complained  of  in  the  early  period,  and  is  d 
accompanied  with  signs  of  internal  haemorrhage  and  presscu 
it  will  sometimes  be  found  to  depend  upon  the  injuries  to  t 
parietes,  and  to  the  pain  caused  on  taking  a  iull  inspiration, 
to  congestion  of  the  lung  from  the  concussion  to  which  it  h 
been  subjected.  When  a  lung  has  been  penetrated,  and  dj 
j)noea  is  an  urgent  symptom  before  sufficient  time  has  elapw 
for  inflammatory  action  to  have  been  induced,  the  dyspna 
may  be  caused  by  pressure  upon  the  lung  either  from  effusio 
of  blood,  or  from  accumulation  of  air  in  the  pleural  sac.  Ei 
amination  by  percussion  and  the  stethoscope  will  decide  tli 
existence  of  either  of  these  two  sources  of  compression.  Tb 
dyspnoea,  if  great,  indicates  that  the  power  of  expansion  of  bot 
lungs  is  interfered  with  by  pressure ;  when  the  compresflio 
is  limited  to  one  lung,  though  it  may  be  completely  coUapM 
in  consequence,  especially  if  the  opening  in  the  chest-wall  be 
large  one,  the  symptom  of  dyspnoea  may  be  wholly  absent.  1 
will  be  readily  understood  how  much  the  situation  of  tfi 
wound;  its  direction,  whether  communicating  immediately c 
by  a  sinuous  course  with  the  pleural  sac  ;  the  size  of  the  open 
ing ;  and  other  circumstances,  must  modify  the  occurrence  ( 
this  symptom. 

It  is  sometimes  stated  that  the  escape  of  air  by  a  chef 
wound  is  a  sufficient  proof  that  the  lung  has  been  openl 
by  the  projectile.  Experience  has  shown  that  by  itself  tb 
occurrence  is  not  a  sufficient  proof  of  a  lung-wound.  A 
has  been  noticed  to  escape,  when  it  has  been  afterwards  prow 
that  the  lung  was  not  wounded ;  and  no  air  may  escape  tiiooj 
the  lung  is  wounded.  In  the  former  case,  the  air  may  hs 
entered  by  the  wound,  and  have  been  forced  out  again  by  ti 
expansion  of  the  lung  in  inspiration,  or  by  the  sinking  of  ti 
chest  on  expiration ;  in  the  latter  case,  a  variety  of  conditioi 
both  as  regards  the  wounded  lung  itself  and  also  the  chfli 
walls,  may  prevent  the  occurrence  of  this  symptom.  If  I 
and  frothy  mucus  with  blood,  as  noticed  in  some  cases,  escs 
by  the  wound,  there  can  be  no  doubt  of  the  nature  of  t 
injury.  Emphysema  of  a  diffused  kind  is,  again,  not  oft 
seen  in  penetrating  gun-shot  wounds,  though  it   occasiona 
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happens.     The  free  opening  generally  made  by  the  projectile 
snfficientlj  explains  this  fact. 

The  limits  of  this  essay  prevent  reference  at  any  length  to 
the  inflammations  which  supervene  on  these  wounds.  Diffused 
inflammation  of  the  lung  itself  is  not  so  commonas  might  perhaps 
be  expected.  In  unfavourable  cases,  the  pleural  cavity  is  gene- 
nlly  found  to  be  the  seat  of  extensive  inflammatory  action,  with 
nnhealthy  accumulations  of  sero-purulent  fluid,  floating  lymph, 
and  broken-up  clot,  especially  where  irritation  has  been  kept 
up  by  the  presence  of  foreign  bodies,  or  the  patient^s  constitu- 
tion has  become  debilitated  from  any  cause. 

Natural  process  of  cure  oflung^wounds, — When  a  case  of  bullet- 
voirnd  of  a  lungprogr^ses  favourably,  the  following  are  usually 
tie  guccessive  steps  of  the  curative  process.  The  pleura  adjoining 
the  seat  of  injury  becomes  inflamed,  exudation  occurs,  and  by 
this  means  the  orifice  of  entrance  in  the  lung,  and  of  exit  also, 
if  the  ball  has  perforated  its  structure,  become  adherent  to  the 
toBtal  parietes  shortly  after  the  receipt  of  the  injury.  The 
openings  made  by  the  ball,  both  the  opening  in  the  chest- 
vall  and  that  in  the  lung,  thus  become  circumscribed  and 
eiclnded  from  the  general  pleural  cavity.  In  a  similar  way, 
the  track  of  the  projectile  through  the  lung  is  shut  off  from 
commnnication  with  the  rest  of  the  organ  by  effusion  into  the 
pwenchyma  around  it.  If,  however,  any  bronchial  tubes  of 
rather  large  size  have  been  opened  in  the  course  the  bullet  has 
taken,  these  do  not  close ;  and,  in  consequence,  a  communication 
i«  kept  up  between  the  wound  and  the  principal  air-passages. 
In  a  few  days  suppuration  becomes  estabUshed  along  the  track 
(rf  the  ball  through  the  lung,  the  matter  being  principally 
&chai^ed  by  the  external  openings  of  entrance  and  exit ;  the 
ttmtused  stirface  of  the  wound  along  which  the  ball  has  passed 
■hxiglis  and  comes  away  in  the  discharges,  and  the  fresh  surface, 
which  thus  becomes  exposed,  is  lined  with  a  layer  of  lymph. 
The  altered  texture  of  the  parts  now  reduces  the  wound  to  the 
eondition  of  a  fistula.  This,  as  the  cure  proceeds,  gradually 
[  contracts,  the  external  wounds  become  cicatrised,  and  in  this 
*ay  a  restoration  of  continuity  is  finally  established. 

Sometimes  when  the  bullet  has  been  a  very  small  one,  another 
Jirocess  of  cure  occurs.  There  is  not  formed  the  intimate 
connexion  between  the  wound  in  the  chest-wall  and  that  in  the 
i&ng,  and  there  is  not  the  escape  of  discharges  and  sloughs 
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by  the  external  pftrietal  opening,  but  the  lunp-wound 
(limiiii-slied  in  size  near  tlie  surface  of  the  organ,  by  | 
collapse  of  tlie  Inng-substance  and  from  becoming  pi 
by  coaguluin,  is  tluia  excluded  from  coramuuication  wit 
pleural  cavity,  and  the  purulent  discharges  wliioh  follow  ( 
through  the  broiidii  and  mouth.  The  wound  in  the  che« 
becomes  healed  independently  of  the  wound  in  the  lung. 

Fio,  32, 


FtuitioD  of  the  vounds  of  rntninc^  and  exit  in  the  cam  of  Pl<>.  0.  Do,v1<*.  (S*- 
Tlie  pnjbi'  is  iii^rrted  intu  a  biiiuh  coDiipLicd  witU  Uir  wound  of  tiiit.  Tl 
tnrnts  of  the  Ijrokon  rib  are  flrmly  unit'<d,  much  thickened,  noA  hy  thrtr  | 
oppc«e  momoeDt  of  the  rib«  kbove  uid  Wlov  tb«  Hat  of  iqjnrj. 


In  some  instancea  when  the  subject  of  a  ballel-wonnd  < 
lung  has  lived  for  many  years,  on  examination  after  deatl 
track  of  the  ball,  though  completely  closed,  has  been  w 
perceptible  on  being  cut  across,  from  part  of  the  lung  arot 
being  consolidated  to  a  greater  or  less  extent;  in  oth« 
which  no  doubt  had  been  felt  that  the  lung  had  been  truvi 
the  healing,  presuming  the  dtagnonis  to  have  been  cc 
has  been  so  perfect  that  the  direction  in  which  the 
had  passed  could  not  be  detected.    When  the  boll  itsel 
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lodged  and  become  embedded  in  the  sabstance  of  tbe  lung,  it  ia 
generally  found  sacculated  ia  a  cyst  so  intimately  connected  with 
tKo  Inng-tissue  tliat  they  can  hai'dly  be  separated  from  each 
other  by  dissoctiou.  When  buUs  have  thus  lodged  with  impuuity 
in  the  pulmonic  tissue,  they  have  usually  been  found  near  the 
I<eri[>b»^ry  uf  the  organ,  and  the  part  of  the  lung  in  which  they 
ire embeilded  has  IxHJome  adherent  to  the  costal  parietes.  Thu8 
?  weight  of  the  projectile  has  been  partly  sustained,  a»  it 
**«re,  by  suspension,  and  pressure  upon  the  limg  substance  pro- 
wrtionably  obviate. 

Fio.  33. 


1  madilmo  or  tho  voaod  of  ontraiK^e  ia  llip  <au#  of  Pte.  O.  ttayle.  (See  text,) 
Tha  pDckerwd  lutA  inrertcd  ptirtiun  i>f  intcijnimHDt  »hovn  la  flrtnly  united  lo  tlin 
neUrix  of  tbe  track  ihr<~iugli  ihn  chust-waU.  From  the  injured  rilj  Uiercdoarcndii 
I  firmlj-coaDect*^  and  strong  pioM  uf  bono,  origiriallv  a  t^pliiitor  turn  and  potthvd 
uidi^  iiy  tbo  IiuIIpI,  and  this  meeU  nn  oxoBlotii'  ^owth  frum  the  Httinjur^d  ril> 
bflDv.  so  M  togetiier  tu  form  n  column  of  support  to  tbe  damaged  Btructarea 
b«biirrr. 


be  Brst  of  the  two  healing  processes  of  a  gnn-shot  wound 
the  lung  descril)ed  is  well  illustrated  by  Figs.  32   to   34. 
bey  are  taken  from  a  preparation  in  the  Army  Medical  Museum 
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at  Netley.  The  history  of  the  case  is  briefly  as  followg.  Tin 
patient,  Private  O.  Doyle,  a  youug"  soldier,  was  suViject*?'!  to 
perforating  woimd  of  the  right  side  of  the  chest  and  lung  b;^ 
a  musket-hall  on  November  26,  1857,  in  India.  He  retiimei 
to  England  in  Angnst  1858,  and  on  the  15th  of  October  of  thfl 
same  year,  eleven  months  after  his  wound,  died  of  gangrene  o 
the  left,  or  unwonnded,  hing,  Tlie  wound  of  entrance,  whicl 
was  between  the  sixth  and  seventh  ribs,  four  inches  to  the  onte 
side  of  the  right  nipple,  was  then  soundly  healed ;  the  wonm 

Fio.  3i. 


^*-^Ti:."' 


n 


iDhmal  view  of  the  track  of  the  ball  in  thn  wisft  of  Ptfl.  O.  Doylo.  (See  tmtt.)  TTw 
finn  urtioTi  of  tha  tipeniii(»  of  puirnnce  in  thi-  lunfl:  to  the  opposite  portion  ii  »*• 
ehesl-valJ,  tile  tnu'k  i>f  tho  btiU  through  (he  lung  TIumI  v-ilh  {hImo  mtnhmtt.  ufl 
tho  open  ends  io  it  of  sniaJl  braniiuil  tubes,  are  poisla  worthy  of  noU. 

of  exit,  which  was  between  tho  tenth  and  eleventh  ribs,  close  to 
the  spine,  hud  been  prevented  fi*om  becoming-  completely  closed 
by  the  lodj^rment  towards  the  termination  of  the  track  of  the 
ball  of  some  small  pieces  of  bone  which  had  be«n  torn  awaV 
£wm  the  ribs  in  front  by  the  bullet  in  its  passage.  Tlie  steps 
taken  by  nature  to  aid  the  curative  process  by  arresting  as  fax 
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as  possible  the  movements  of  the  ribs  at  the  respective  seats  of 
iujmy  are  worthy  of  observation. 

TneUment. — The  object  of  the  surgeon's  care  must  be,  in  the 
first  place,  to  arrest  heemorrhage ;  secondly,  to  remove  pieces, 
or  jagged  projections,  of  bone,  or  any  other  sources  of  local  irri- 
Ution ;  and,  thirdly,  to  adopt  measures  for  the  prevention  of  all 
interference  with  the  natural  process  of  cure  previously  described. 
Although  the  shock  may  happen  to  be  considerable,  attempts 
to  rally  the  patient,  if  any  be  made,  should  be  conducted  very 
cautiously;  the  prolongation  of  the  depressed  condition  may  be 
raluabie  in  enabling  the  injured  structures  to  assume  the  ne- 
cessary state  for  preventing  haemorrhage.    Hsemorrhage  from 
Tessels  belonging  to  the  costal  parieties  should  be  arrested  by 
ligature,  as  in  other  parts,  if  the  source  from  which  it  proceeds 
caa  be  ascertained,  and  if  the  flow  of  blood  be  so  free  as  not  to 
^  coatrolled  by  pressure  and  ordinary  styptics.     If  attempts  at 
applying  the  ligature  fiail  (and  it  is  a  difficult  operation  in  the 
case  of  an  intercostal  artery — so  much  so,  that  a  variety  of  instru- 
ments have  been  devised  for  the  purpose  of  accomplishing  this 
special  object,  though  all  of  doubtful  utility),  the  best  plan  is  to 
plug  the  opening.     This  may  be  done  without  any  risk  of  push- 
ing foreign  bodies  into  the  cavity  of  the  pleura  in  the  following 
*aT.   A  large  piece  of  linen  is  laid  upon  that  part  of  the  chest  in 
^^liieh  the  wound  is  placed,  and  the  middle  portion  of  this  linen 
■8  pressed  into  the  wound  by  the  finger,  so  as  to  form  a  kind  of 
Ponch.     This  pouch  is  then  distended  by  sponge  or  lint  pushed 
'nto  it  until  the  pressure  arrests  the  bleeding ;  on  stretching  out 
*be  comers  of  the  linen  cloth  the  pressure  of  the  plug  will  be 
Increased.     The  whole  may  finally  be  secured  to  the  chest  by  a 
bandage  or  roller.     Htemorrhage  from  the  lung  itself  must  be 
^ted  on  the  general  principles  adopted  in  all  such  cases ;  the 
administration  of  cool  acid  drinks,  iced,  if  ice  can  be  obtained, 
perfect   quiet,   and   the    administration  of  opium  or  digitalis, 
'^en  blood  has  accumulated  in  any  large  quantity,  and  the 
patient  is   so   much  oppressed  as  to  threaten  suffocation,  all 
**Tering8  must  be  removed,  and  the  blood  be  permitted  to  escape 
V  the  wound ;  the  woimd  should  even  be  enlarged,  if  necessary, 
•o  as,  with  the  assistance  of  proper  position,  to  facilitate  its 
escape.     If  the  effused  blood,  from  the  situation  of  the  wound, 
cannot  be  thus  evacuated,  and  the  patient  be  in  danger  of  suffo- 
cation, then  paracentesis  must  be  resorted  to. 
The  extensive  early   bleedings   formerly   recommended    in 
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l^neti-ating  gun-abot  wounds  of  the  chest  for  the  pnrpose  a 
an-eatiug  internal  hiomoirhage  are  now  ittrely  practised  h 
English  gurgeona.  Should  the  patient  survive,  the  extreni 
drain  thus  effected  appears  to  inteiTUpt  afterwards  the  procea 
of  adhesion  between  the  pleural  sui-foces,  and  to  arrest  Ihi 
steps  which  might  othei-wiso  be  taken  by  uatm-e  to  repair  tli 
existing  mischief,  while  it  leads  the  injured  structures  into  ( 
condititm  fiivourable  for  gangi-ene,  or  encourages  the  formation 
of  ill-conditiont'd  purulent  effusions  in  large  amount. 

If  the  wound  be  not  attended  with  active  lueinorrhage  withii 
the  caHty  of  the  chest,  if  any  bleeding  there  may  have  been  from 
external  wound  has  been  stopped,  as  soon  as  all  spLinteistri 
her  local  sources  of  irritation  have  been  cautiously  removed,  a 
pledget  of  lint  should  be  laid  over  tlie  opening,  and  a  br(n4 
bandage  placed  round  the  chest,  just  tight  enough  to  support 
the  ribs,  and  in  some  degree  to  restiuiu  their  movements.  An 
openmg  should  be  made  in  the  bandage  over  the  site  of  tia 
wound  large  enough  to  permit  the  ready  access  of  the  surgeoB 
to  it,  if  necessary,  and  to  allow  the  escape  of  dischargeSi 
^Vlien  there  is  only  one  wound,  the  x^atient  should  be  laid  oB 
the  wounded  side,  if  his  comfort  admits  of  it,  and  wi 
wound  downwards.  This  is  done  with  a  view  to  prevent 
miilation  of  fluid  in  the  pleura ;  and,  at  tho  same  time,  to  aSio4 
frerr  action  of  the  chest  on  the  uninjured  side  for  respiratioa 
If  there  be  two  openings,  as  will  most  frequently  bo  the  CM 
in  rifle-biill  wounds,  one  wound  should  be  placed  downwanll 
in  the  manner  just  mentioned,  and  the  wound  which  wil 
then  be  uppermost  should  be  kept  covered.  The  most  perfedi 
quiet  that  can  be  obtained  should  be  enjoined,  and  opium  nu^ 
be  freely  given  for  aiding  this  object. 

When  theso  arrangements  have  been  carried  out,  the  sorgeoi 
will  next  have  to  turn  his  attention  to  meeting  the  dangers  o 
inflammatory  action,  especially  in  the  pleura,  lungs,  and  peri 
canlium.  The  general  treatment  of  pleurisy  or  pneumonia  afta 
a  gun-shot  wound  will  not  difler  materifllly  fi*om  the  treatmen 
of  the  same  inflammatious  when  arising  from  other  causes.  Ibi 
chief  difference  in  condition  is  that  in  almost  all  cases  <i 
penetrating  wounds  air  will  have  been  admitted  into  the  pleurt 
and  empyema,  or  sero-purulent  effusions  mixed  witli  broken-^ 
clot,  will  occur  as  a  consequence.  Here  again  of  late  years  th 
practice  of  bleeding  which  was  formerly  enjoined  in  all  snd 
cases  by  military   surgeons,  not   only  as  the   best  means  o 
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olmating  internal  hcemorrhage  (which  has  been  already  referred 
to),  but  also  aa  the  best  remedy  to  be  relied  on  afterwards  for 
prereuting  and  reducing  inflammation,  is  now  seldom  resorted 
to.  The  use  of  calomel  to  salivation  is  also  almost  entirely 
abandoned.  Everything  calculated  to  lower  the  general 
strength  is  rather  avoided.  More  reliance  is  placed  on  careiul 
naming,  regimen,  and  dieting,  and  in  restraining  vascular 
excitement  within  due  bounds,  by  the  exhibition  of  medicines 
whose  influence  on  the  constitution  is  not  of  so  permanent 
I  character  as  is  that  of  mercury.  If  the  inflammatory  action 
be  excessive,  small  doses  of  tartarised  antimony,  digitalis,  and 
the  nsual  purgatives,  are  employed  to  combat  it ;  but,  even 
with  these,  the  patient's  strength  is  supported  by  appropri- 
ate means,  especially  in  cases  where  suppuration  is  profuse. 
Venesection  has  been  proved  by  modem  experience  not  to 
prevent  inflammation  taking  place,  and  has  seemed  to  give  it, 
when  it  has  arisen,  more  power  over  the  weakened  structures.  In 
the  Crimean  campaign,  in  which  the  circumstances  of  the  period 
led  for  the  first  time  army  surgeons  to  depart  from  the  doctrines 
ao  strongly  enforced  by  Guthrie,  Hennen,  and  other  eminent 
inilitaiy  practitioners  of  the  Peninsular  period,  not  a  few 
instances  of  favourable  recovery  took  place  after  lung  wounds 
without  venesection  being  resorted  to  as  any  part  of  the  treat- 
ment. The  case  of  an  ofiicer  of  the  19th  Regiment,  who  was 
shot  at  the  assault  of  the  Great  Redan,  and  luider  the  care  of 
the  writer,  will  serve  to  illustrate  some  of  the  points  before 
named.  In  this  instance,  a  rifle-ball  passed  through  the  upper 
put  of  the  left  scapula  near  its  superior  posterior  angle,  com- 
iiiiniiting  the  bone  and  entering  the  chest.  The  ball,  together 
'rith  a  piece  of  cloth,  was  excised  in  front,  two  inches  above  and 
internal  to  the  fold  of  the  axilla.  The  mouth  was  filled  with 
blood  immediately  after  the  injury ;  bloody  expectoration 
W)iitinued  for  three  days ;  there  was  hacking  cough  on  increased 
uwpiration ;  the  respiratory  murmur  was  accompanied  with 
'%ht  crepitating  rales  in  the  upper  part  of  the  lung ;  there  was 
*«akne8s,  but  not  much  *  shock.'  This  officer,  like  almost  all 
''tilers  who  were  then  with  the  front  of  the  army  before  Sebas- 
^wl,  had  been  much  weakened  in  frame  by  scorbutic  diarrhoea 
^  the  winter  of  1854-55,  so  that  it  appeared  very  objection- 
*l*le  to  lower  his  vital  force  by  any  means ;  and  though  the 
cure  was  protracted  by  occasional  attacks  of  diarrhoea  subse- 
qaently  to  the  injury,  by  profuse  discharge  from  the  wounds, 
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ami  separation  from  time  to  time  of  spiculffi  of  bone,  he  left  for 
£n^laiid    two   months    aftenvnnls    vriih    his    recovery    neariyj 
comjileted,    and   no    iuconvenience  fmm  the  wound  has 
ejqH'rienced  in  the  discbnrge  of  his  duties  since.  No  vene 
at  all  wns  practised  in  this  case ;  but  tonics,  nourisliing  t 
and  port-wine  were  jyiven  as  soon  as  suppurative  action  had  1 
established.     The  reports   which   have   reached   us   from  tlie| 
United   States  tend  to  show  that  bleeding  was  scaroel/i 
practised  during  the  late  war  in  that  country  for  chest^woundi^ 
indeed,  in  the  Circular  from  tlie  Surgeon-General's  otfice  brfa 
quoted,  it  is   stated   that,    *  in   the  treatment  of  penetrutin 
wounds  of  the  chest,  venesection  appears  to  have  been  abandoned.] 
altogether.' 

'While  thus  dwelling,  however,  on  the  succt-asful  treatments 
chest-wounds  without  venesection,  it  is  only  riyht  to  men 
that  the  opinion  of  some  thoughtftil  surgeons  in  the  Crit 
not  coincide  in  the  views  of  those  who  regarded  bleeding  i 
only  useless  but  injurious.     Some  indeed  considered  that ; 
lives  would  have  been  saved  had  the  lancet  been  used  mo 
freely.*    In  some  instances  in  the  Crimea  the  successful  is 
appeared  to  have  been  owing-  to  copious  venesection.     A 
markabh^  case  in  point  occurrt^d  in  a  yoiuig  soldier  of  the  •'Wril 
fi«giment,  private  Thoums  Monughan^  under  the  care  of  DrJ 
Muir,  who  haa  since  attained   so  eminent   a  position  in  \\m 
anny  medical  sen'ice.   The  patient  was  wounded  in  Angustl8o5jj 
through  the  left  shoulder-joint  and  chest,  the  glenoid  cavity  i 
head  of  the  humems  being  injured,  and  the  luiig  implic 
In  this  instance  complete  recovery  as  to  the  chest,  and  recc 
with   partial   anchylosis   of   the   shoulder,   without   operati? 
interfereuce,    followed,   and    appeared    attribut^ible  chiefly 
inflammatory  action  being  kept  under  by  repeated  venesection 
the  use  of  antimonial  medicines,  and  enforced  abstinence 
two  otiier  cases,  which  occurre»l  during  the  same  month  nndej 
Dr.  Muir'se^ire,  successful  t*?rininations  appeai-ed  to  l>e  attribn 
able  to  the  use  of  similar  means.    In  one  of  these  the  ball  enter 
the   front  of  the  chest,    between  the  Ihird  and  fourth  ribs,  sjij 
passed  out  between  the  seventh  and  eighth  ribs  below;  in 
other,  after  passing  tlirough  the  rightarm,  it  entered  thechesti 
the  jiosterior  border  of  tlie  axilla,  and  emerged  near  the  b{ 


•  S«e  the  ramarln  on  thia  subject  in  Dr.  Macleod^s  XcUs  on  tJ^  Smytfy 
tJu  »  or  m  Ute  Crimea,  p.  237.     London,  1858. 
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of  the  scapula.  More  extended  statistical  information,  with 
careful  analysis  of  individual  cases,  is  required  before  the 
qwstion  of  the  proper  treatment  of  chest-wounds,  so  far  as 
Tenesection  ia  concerned,  can  be  regarded  as  a  settled  one. 
I^rhaps  when  the  whole  of  the  vast  experience  recently  gained 
in  the  War  of  the  Rebellion  in  the  United  States  has  been  well 
collated  and  is  made  public,  the  question  will  be  in  a  great 
measure  solved. 

A  plan  of  treating  gun-shot  wounds  of  the  chest  by  hermeti- 
crily  sealing  their  external  orifices,  waa  introduced  during  the 
lite  war  in  America  by  Dr.  Howard,  of  the  United  States'  army. 
A  description  of  the  process,  with  the  presumed  objections  to 
it  in  practice,  may  be  found  in  a  published  lecture  on  the 
■nbject  by  the  writer  of  this  essay,  in  the  Lancet  of  January  2, 
1864.  The  Washington  report  before  quoted  has  since 
wmmented  on  the  plan  as  follows  : — *  The  record  of  the  results 
of  the  so-called  method  of  "  hermetically  sealing "  gun-shot 
penetrating  wounds  of  the  chest  are  sufficiently  ample  to  warrant 
an  unqualified  condemnation  of  the  practice.  The  histories  of 
the  cases  in  which  this  plan  was  adopted  have  been  traced,  in 
mort  instances,  to  their  rapidly  fatal  conclusion.'  • 

Gtjk-shot  Wounds  op  the  Abdomen. 

Gun-shot  wounds  of  the  abdomen,  like  those  of  the  chest, 
Daturally  divide  themselves  into  non-penetrating  &nd  penetrating. 
The  non-penetrating  may  be  either  simple  flesh-wounds  or  con- 
tusions, or  may  be  accompanied  with  fracture  of  some  of  the 
pelvic  bones,  or  with  injury  to  some  of  the  contained  viscera.  In 
titrating  wounds,  the  peritoneum  only,  or  together  with  it, 
one  or  more  of  the  abdominal  viscera,  may  be  wounded ;  or,  in 
comparatively  rare  cases,  a  projectile  will  so  enter  that  a  viscus 
"^  penetrated  without  the  peritoneum  being  involved.  It  is 
"B  the  regional  cavity  of  the  abdomen  that  the  proportion  of 
penetrating  wounds  is  the  greatest.  The  cranium,  irom  its 
toughness,  form,  structure,  and  coverings,  serves  as  a  strong 
^ence  against  penetration  of  the  brain  even  by  gun-shot ;  the 
'^'seous  yet  elastic  and  movable  ribs,  the  scapulae,  sternum,  and 


*  Circular  No.  6,  p.  22,  WMhiDg:ton,  Nov.  1805.  A  reply  by  Dr.  Howard 
•othe  remarks  in  the  lecture  published  in  the  Lancet  of  Jan.  18(>1,  appeared  ia 
tie  Amer.  Jourrtai  of  Med.  Scieticea  of  October,  1864. 
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the  muscular  parietes,  with  tlieir  conrex  outline,  greatlj'  protec 
the  couteuts  of  the  cavity  which  they  enclose ;  but  the  extensivel; 
exposed  surfaces  of  the  abdomen,  anteriorly  and  laterally,  hav) 
scarcely  any  power  of  resistance  to  offer  against  a  projectile  m 
pinffiiig  upon  them;  luid  when  this  important  cavity  isonceopenei 
by  theae  means,  whether  the  projectile  lodges  witliin  it  or  othe^ 
•mse,  death  is  the  usual  result.  Even  the  chances  of  a  favour* 
able  termination  which  may  exist  in  wounds  from  other  cau9«f 
are  generally  wanting  in  gun-shot  wounds ;  and  much  of  tha 
treatment,  such  as  the  use  of  sutm-es,  and  of  other  means  tbal 
can  be  adopted  to  insure  the  apposition  of  cut  edges,  is  in- 
applicable here,  from  the  parts  to  a  certain  distance  being  almost 
ecessarily  deprived  of  their  vitality  in  injuries  fi*om  gun-shot 

Noiir-petufiratin^  wounds  are  not  proportionally  so  grave  oi 
their  nearness  to  the  peritoneum  and  the  important  organi 
invested  by  it  might  lead  us  to  anticipate.  Out  of  115  noO' 
penetrating  wounds  and  contusions  by  projectiles  of  all  kiuds^ 
in  the  English  army  during  the  Crimean  campaign,  22  death! 
occuiTed,or  19*1  percent.;  out  of  328  similar  cases  in  the  Frencll 
army,  there  were  54  deaths,  or  10*4  per  cent.  The  pi-oportitm 
of  i-ecoveries  in  the  American  returns  appears  at  first  sight  to 
be  much  larger.  They  show  only  114  deaths  out  of  2,164  fiesli 
wounds  and  contusions  of  the  abdomen,  or  5*2  i)er  cent. ;  bntal 
cases  in  which  the  abdominal  viscera  were  injured  ai'e  exclude 
frtjm  these  numbers,  which  probably  explains  the  great  differenof 
between  the  comparative  moi-tality  shown  in  them  and  in  thi 
Crimean  returns. 

The  fatal  injuries  which  occasionally  occur  from  masses  fl 
shell,  or  round  shot,  in  which  the  liver,  spleen,  or  other  viacen 
are  ruptured  without  penoti-ation  of  the  abdominal  pariet^,suii 
where  death  ensues  from  shock,  hffimorrhage,  or  peritonitis,  hftT 
been  alluded  to  in  the  general  remarks.  If  the  parietes  liaf 
been  much  contused,  abscess  or  sloug-hiug  may  be  expected ;  &o 
a  tendency  to  visceral  i>rotrusion  must  be  afterwards  guardei 
against,  in  case  of  recovery.  The  *  Washington  Circular,*  befo* 
quoted,  mentions  that  the  114  deaths  among  the  nou-penetratin 
wonnds  resulted  in  most  iuataiices  ft-om  sloughing  after  injur 
to  the  abdominal  walls  by  shells. 

Non -penetrating  wounds  complicated  with  fractures  of  pelvi 
boues  ai'e  not  included  in  the  foregoing  numbers.  When  thea 
bones  are  fraetured  by  heavy  projectiles,  and  the  injuries  do  li< 
prove  directly  mortal,  very  protracted  abscesses  generally  an* 
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wimectM  with  necrosed  bone ;  and  the  TitaJ  powers  of  the 
pitient  are  ^eatly  tried  by  the  necessary  restraint  and  long 
ixoifincment^  The  great  force  by  which  these  wounds  must  be 
prodnced,  and  the  general  contasion  of  the  sTirrounding 
itractwres,  cause  a  large  proportion  sooner  or  later  to  end  fatally, 
DOtiritiLstaQding  the  peritoneal  cavity  has  escaped  from  being 
woonded.  Of  29  such  cases  which  came  under  treatment  in  the 
English  army  in  the  Crimea,  16  died,  or  55  per  cent.;  of  111 
ciws  in  the  French  army,  81,  or  72-9  per  cent.  Of  185  cases 
in  the  United  Stat^*  armies  of  which  the  results  are  published, 
77  died,  or  44*2  per  cent. 

Pmetraiing  icotinih.~—The  ratio  of  recoveries  after  these  wounds 
in  both  the  French  and  English  armies  in  the  Crimea  was  very 
BWkIL  Out  of  124  penetrating  wounds  of  the  abdomen  in  the 
English  army,  115,  or  92'7  per  cent,,  died  ;  out  of  121  in  the 
Fmich  army,  111,  or  91*7  per  cent.,  died.  The  *  Washington 
Circulur,'  before  quoted,  states  that  of  543  cases  in  which  '  the 
p(;ritoin.'<il  cavity  was  penetrated,  or  the  abdominal  viscera 
injnre*],'  the  resuhs  bad  been  ascertained  in  414,  and  were  fatal 
ill  !M)8,  or  74  {yer  cent. 

A  penetrating  wotind  of  the  abflomen,  whether  viscera  be 

ided  or  not,  is  usually  attended  with  a  great  amoujit  of 

*ihock.*    When,  in  addition  to  the  cavity  being  opened,  viscera 

penetrated,  and  death  does  not  directly  ensue  from  rupture  of 

le  of  the  larger  arteries,  the  shock  is  not  only  very  severe, 
W  the  collapse  attending  it  is  seldom  recovei-ed  from,  up  to 
the  time  of  the  futaJ  termination  of  the  case.  This  is  sometimes 
tlie  only  symptom  which  will  enable  the  surgeon  to  diagnose 
lUt  viscera  are  perforated.  The  mind  remains  clear ;  but  the 
froitration,  oppressive  anxiety,  and  restlessness  are  intense ; 
tod  as  peritonitis  supervenes  pain,  short  and  humed  respiration, 
^sed  tenderness,  iiTitability  of  the  st(»mach,  disteusiun,  and 
ti*?  other  signs  of  this  inflammation,  are  superadded. 

In  the  greater  number  of  wounds  ft-om  musket-shot,  scarcely 
in;  matter  will  escape  fi-om  the  opening  in  the  parietes,  the  mar- 
eiu  of  which  becomes  quickly  tumefied ;  but  if  any  escape,  it 
will  probably  indicate  what  viscus  has  betn  wniinded.  If  the 
ftomach  has  been  penetratetl,  there  will  probably'  be  vomiting 
of  Wood  immediately  aft**r  the  wound,  and  great  pain  and 
about  the  seat  of  injurj-,  especially  wlien  the  straining 

vomiting  occuj^.     If  the  liver  be  wounded,  death  usually 
results  from  primary  hteniorrhage,  or  from  inflammation  con- 
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sequent  upon  extravasation  into  the  peritonenm.  In  a  fe 
instances  patients  have  recovered  after  gun-shot  wounds  invol 
ing  this  viscus.  About  twelve  instances  altogether  have  bet 
published  by  Guthrie,  Hennen,  Cooper,  and  others  who  wa 
engaged  in  military  practice  during  the  Peninsular  cam^Miign 
Only  one  case  is  known  to  have  survived  from  the  Crimean  woz 
and,  having  had  the  opportunity  of  ascertaining  the  effects  ( 
the  wound  for  several  years  after  the  date  of  the  infliction,  th 
writer  has  recorded  the  case  in  full  in  the  4th  vol.  of  Arm 
Medical  Reports.*  Two  officers  who  were  shot  through  th 
liver  by  musket-balls,  during  the  Sepoy  mutiny  in  India 
recovered.  The  cases  are  described  in  the  Indian  Annals  o 
Medical  Science  for  January  1859.  Four  instances  of  recover 
during  the  late  war  in  the  United  States  are  referred  to  in  tin 
Surgeon-General's  report  of  1865. 

When  the  small  intestines  have  been  perforated,  it  occasionafli 
happens  that  feculent  matter  escapes  by  the  wound ;  in  tli< 
majority  of  cases,  however,  no  such  evidence  is  afforded.  If  deatl 
follows  soon  after  from  peritonitis,  the  bowels  usually  remaii 
unmoved,  so  that  no  indication  is  offered  of  the  nature  of  tbt 
wound  from  evacuations ;  but  in  any  case  of  penetrating  wound  o: 
the  abdomen,  when  the  opportunity  is  offered,  steps  should  U 
taken — a  matter  not  unlikely  to  be  omitted  under  the  circuiD' 
stances  of  camp-hospitals  full  of  patients — ^to  isolate  luid  ex- 
amine all  evacuations  which  may  follow.  By  attending  to  thii 
direction,  the  writer  had  the  satisfaction  of  ascertaining  the 
subsequent  passage  of  a  ball  and  piece  of  cloth,  in  a  case  where 
the  bullet  had  entered  the  loin  near  the  spinal  column  and 
lodged. 

Kecoveries  after  penetrating  wounds  of  the  small  intestinei 
by  gun-shot  are  very  rare.  In  the  Army  Medical  Mosenin  at 
Netley  there  is  a  preparation  of  jejunum,  which  was  suppMcd 
to  have  been  perforated  in  three  places  by  a  musket-balL  It 
was  taken  from  a  private  of  the  80th  Regiment,  who  was  shot 
through  the  abdomen  at  Ferozeshah,  in  1845,  and  who  died 
from  cholera  in  1851.  Inspector- General  Taylor,  C.B.,  then 
surgeon  of  the  regiment,  who  made  the  examination  post- 
mortem, thus  described  the  injured  part  of  the  intestine :  *  Th* 
intestines,  neither  there  nor  elsewhere,  were  morbidly  adherent 


*  Hiatoiy  of  a  case  of  gim-ahot  wound  of  the  liver^  with  remarks,  Armi 
Med.  Dej}t.  RcportSj  p.  602.     Loudoo,  ldG4. 
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but  the  fold  of  intestines  immediately  opposed  to  the  cicatrix 
presented  a  line  of  contraction,  as  if  a  ligature  had  been  tied 
round  the  gut.  The  same  appearance  existed  in  two  other 
places.'  It  seems  more  likely  that  the  gut  was  contused  than 
perforated,  and  that  the  three  constrictions  which  are  still  seen 
in  the  preparation,  gradnallj  supervened  on  the  injury ;  more 
especially  as  no  adhesions  were  found,  and  as  when  the  wound 
was  inflicted,  the  symptoms  were  so  slight  as  to  have  led  to  the 
supposition  that  the  ball  had  gone  round  the  abdominal  wall. 

Gnn-shot  wounds  of  the  lai^  intestines,  especially  the 
ascending  and  descending  portions  of  the  colon,  are  less  fatal 
tkn  wounds  of  the  small  intestines  ;  probably  from  structural 
causes,  as  well  as  circumstances  depending  on  position,  from 
tiie  gat  being  so  tied  down  that  escape  and  diffusion  of  &ecal 
contents  into  the  peritoneal  cavity  is  less  likely  to  occur,  and 
from  its  being  only  partially  invested  by  peritoneum. 

An  occasional  result  of  a  gun-shot  wound  of  the  intestines, 
iBore  especially  of  the  colon,  is  fsecal  fistula,  and,  by  means  of 
tiiis  way  of  escape  for  isecal  and  other  discharges,  life  is  some- 
times saved.  One  such  case  only  occurred  in  the  Crimea,  and 
tliis  happened  in  the  19th  Begiment,  of  which  the  writer  was 
then  the  surgeon.  This  case  subsequently  passed  under  the 
care  of  his  friend  Mr.  Birkett,  of  Guy's  Hospital,  in  which  insti- 
tution the  patient  died  ft^m  the  effects  of  albuminuria,  four  years 
after  the  receipt  of  the  wound  referred  to.  The  surgical  history 
of  this  case  has  been  already  published  in  the  Lancet ;  *  the 
Diedical  history,  together  with  the  results  of  the  post-mortem 
inspection,  have  been  detailed  by  Dr.  Habershon,  in  vol.  v.,  ser. 
iii.,  of  the  &uy's  Hospital  Eeports.  The  fistula  became  closed  at 
intervals,  and  occasionally,  before  other  disease  supervened, 
hopes  were  entertained  that  complete  recovery  might  result. 
The  direction  and  depth  of  the  wound  precluded  any  of  the 
visual  operations  for  attempting  to  effect  a  radical  cure.  Two 
<!ase8  of  abnormal  anus  by  gun-shot  perforation  were  recorded  by 
Dr.  Williamson,  among  the  wounded  who  returned  from  India 
after  the  Sepoy  mutiny  ;  in  both  instances  the  descending  colon 
was  the  part  of  the  bowel  implicated.  The  Washington  report 
states  that  ffiecal  fistulse  were  produced  in  many  survivors  after 
gun-shot  wounds  of  the  abdomen,  and  gives  the  particulars  of 
eight  such  cases.     It  iurther  states  that  the  fistulse  *  commonly 


•  For  1865,  toL  i.  p.  600,  aad  vol.  ii.  p.  437. 
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closed  after  a  time  without  operative  interference,  reopenin^i 
intorvals  and  tlieu  healiug  pemianeutly.'* 

If  the  kidneys  or  bladder  are  so  wounded  that  there  is 
direct  communication  between  the  wound  and  the  sac  of  the  peri- 
toneum, a  fatal  result  is  ahnost  inevitable  from  inHammation 
but  if  thej'  are  wounded  in  such  a  way  as  not  to  include  their 
peritoneal  investments,  they  have  not  the  same  fatal  character. 
When  the  bladder  is  opened  by  a  projectile  which  does  not 
perforate  the  viacns,  the  lodgment  of  the  latter  within  it  ia 
almost  a  necessary  consequence.  Mr.  Dixon,  of  St.  Thomas's 
Hospital,  published  in  the  33rd  vol.  of  the  Medico-Ckinirgica 
Society'H  Tramactiom  a  list  of  all  the  cases  in  which  the  opera 
tion  of  lithotomy  was  known  to  have  been  performed  for  tba 
extraction  of  bullets,  or  of  calculi  of  which  bullets  fornnKl  the 
nuclei,  up  to  the  date  at  which  he  wrote.  Thoy  were  15  in, 
number.  The  lodg-ment  of  a  bullet  was  ascertained  to  haro 
happened  in  a  soldier  of  the  20th  Regiment,  in  the  Crimea ;  bnt 
the  patient  died  from  other  injuries,  so  that  the  information 
could  not  be  turned  to  account.  A  ease  wliich  occurred  duriiif 
the  late  war  in  the  United  States  is  noted  in  the  Washington 
report,  in  which  a  frnpTnent  of  a  grenade,  weighing  upwardi 
of  2  oz.,  was  extracted  by  lithotomy ;  the  fra^^ent  had  i*each« 
the  bladder  through  the  rit^dit  natis.  Small  foreign  bodies 
may  also  pass  into  the  bladder  by  way  of  the  ureter.  Mr, 
Guthrie  mentions  some  wounds  of  the  kidney  where  recovery 
took  place ;  in  one,  seven  months  after  tJie  wound,  after  an 
attack  of  retention  of  urine,  a  piece  of  cloth  was  forced  oat 
by  the  urethra,  which  must  have  come  down  from  the  pelvia 
of  the  kidney. 

Instances  are  recorded  in  which  balls  have  passed  directly 
tlu-ough  the  abdomen  \vithout  perforating  any  import^int  viscos. 
As  an  example,  on  the  other  hand,  of  the  number  of  woondl 
which  may  thus  be  inflicted,  a  soldier  of  the  19th  Regiment,  oa 
duty  in  the  trenches  before  Sebastopol,  %vho  was  shot  through  the 
abdomen  in  the  act  of  defroeation,  was  found  by  the  writer,  on 
post-mortem  examination,  to  have  had  as  many  as  sixteea 
openings  made  in  the  small  intestine.  He  survived  the  woond 
nineteen  hours. 

Wounds  of  the  diaphragm. — Musket-balls  occaflionally  piM 
•  Circular  No.  0,  p.  26. 
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throngh  the  diaphragm,  and  Mr.  Guthrie  has  remarked  that 
these  wonnds,  in  instances  where  the  patients  survive,  onlj 
become  clooed  under  rare  and  particular  circumstances.  Hence 
Uie  danger  of  portions  of  some  of  the  viscera  of  the  abdomen, 
as  the  stomach  or  colon,  passing  into  the  chest,  and  thus 
forming  diaphragmatic  hemisB :  and  of  these  eventually  ttom. 
tome  cause  becoming  strangulated.  Two  very  interesting  pre- 
pantions  of  these  accidents  &om  gun-shot  exist  in  the  Museum 
at  Netlej.  In  both  instances,  the  stomach,  colon,  and  omentum 
form  the  hernial  protrusions.  In  one,  death  occurred  a  year 
tfter  the  wound,  from  strangulation  induced  suddenly  after  a 
M  meal ;  in  the  other,  the  soldier  continued  at  duty  twenty- 
two  years  after  the  wound,  and  then  died  from  other  causes. 
All  the  cases  which  occurred  in  the  Crimea,  in  which  openings 
lud  thus  been  established  between  the  cavities  of  the  chest  and 
sbdomen,  proved  fatal.  One  case  occurred  where  the  patient 
nimved  a  doable  perforation  of  the  diaphragm,  together  with  a 
wound  of  the  liver,  six  days ;  in  another  instance,  where  the  lung, 
diajdiragm,  liver,  and  spleen  were  woimded,  the  soldier  lived 
nxteen  houra.  The  apparent  direction  of  the  ball,  hiccough, 
djipxuBa  accompanied  with  spasmodic  inspiration,  and  inflam- 
inatory  signs  more  particularly  connected  with  the  chest,  will 
be  the  usual  indications  of  such  a  wound.  In  case  of  recovery, 
the  risk  of  hernial  protrusion  and  strangulation  should  be  ex- 
pluned  to  the  patient.  Should  strangulation  occur,  it  can 
bwdly  be  expected  that  division  of  the  stricture  could  be 
performed,  without  the  operation  itself  leading  to  nearly  as 
certain  &tal  results  as  the  condition  it  would  be  employed  to 
remove. 

Treatment, — In  the  treatment  of  most  penetrating  wounds  of 
the  abdomen  by  gun-shot,  the  surgeon  can  do  little  more 
than  soothe  and  relieve  the  patient  by  the  administration  of 
Opiates;  and,  if  the  patient  survives  long  enough,  to  treat 
Bjrmptoms  of  inflammation  when  they  arise  on  the  same  prin- 
ciples as  in  all  other  cases.  The  removal  of  a  soldier  wounded 
^  the  abdomen  from  the  place  where  he  has  fallen  should 
^hrays  be  conducted  in  the  most  easy  and  cautious  manner  ;  and 
Wore  the  transport  is  commenced  a  fuU  dose  of  opium  or 
^Dorphia  should  be  administered  to  him.  The  advisability  of 
^  early  administration  of  a  dose  of  morphia  may  be  taken  aa  a 
^neral  rule  for  all  such  cases.     The  use  of  this  remedy  is  most 
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important,  not  merely  to  flllaj  pain  and  nervons  excitement,! 
also  to  stop  the  peristaltic  action  of  the  intestines  as  mnch 
possible.      By  its  aid,  if  an  opening  has  been  made  in  a  part  of 
the  intestine,  ]>erhttps  escape  through  it  of  the  bowel  contents] 
into  the  peritoneal  cavity  may  be  prevented ;  and  if  the  opiab 
treatment  bo  continuod  at  interruls,  and  perfect  rest  enjoine 
after  the  man   has   arrived  at  hospital,  perhaps  such  n  strntftl 
of  quiet  may  be  produced  at  the  seat  of  injury,  that  the  woundedi 
parts  may  become  isolated,  and  agglutinated  to  neighbouring 
structures  by  effused  lymph,  so  as  to  stop  further  communication 
with  the  general  cavity  of  the  abdomen,      No  brandy  or  oth* 
stimulant  should  be  given:  the  collapse  which   attends  such 
injuries    may    be   usefiU    in    checking    hmmorrha^e ;    and  tha 
exhibition  of  stimulants  is  fui-ther  contra-indicated  by  the  risi 
of  exciting  too  much  reaction,   should  the  wound   not  proTal 
directly  fatal.      The  diet  and  drinks  should  be  most  limited  inj 
quantity ;  indeed,  for  the  first  two  or  three  days  nothing  bat  u 
little  water  should  be  allowed.      In  short,  all  the  early  treat- 
ment should  be  directed  to  insuring  rest  as  comjdete  as  possible 
not  merely  of  the  patient  generally,  bnt  also  local  rest — mo 
especially   of  the    abdominal    viscera    which   may   have  beenl 
involved  in  the  injury— and.  at  the  same  time,  to  limiting  inflam- 
matory action  in  the  wounded  serous  sac  to  the  narrowest  bounds,  j 

If  the  wound  be  one  in  which  intestine  protrudes,  and  the  latter  ] 
be  found  to  be  entire,  it  must  be  dealt  with  on  the  same  princi-J 
pies  as  protrusions  after  incised  or  ordinary  torn  wounds ;  bat  I 
the  protruding  intestine  ia  found  to  have  been  opened  by  tie] 
projectile,  or  if  from  the  length  of  time  which  has  elapsed  j 
before  the  constricted  bowel  has  been  brought  to  the  notice  of  j 
a  surgeon  it  has  become  gangrenous,  not  simply  congested,  the] 
part  BO  wounded  or  bo  gangrenous  should  not  be  returned.! 
Steps  in  such  a  case  must  be  taken  to  try  and  form  an  artiiicial  j 
anus,  and  so  to  imitate  the  usual  means  of  natural  cure  whea] 
recovery  follows  a  gun-ahot  wound  with  penetration  of  intes-j 
tine.  It  must  be  remembered  that  sutures  are  not  to 
applied  to  the  edges  of  a  gun-shot  wound  without  previousM 
paring  them  and  removing  the  parts  which  have  been  cont 
by  the  action  of  the  projectile. 

When   the  bladder   is  penetrated,  care    must  be  taken 
provide   for   the   removal  of  the    urine,   either   by   an  elasti 
catheter,  or,  if  this  cannot  be  retained,  by  perineal  incision, 
freely  communicating  external  wound  prevents  the  employme 
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^  catSieter  from  being  essential.  A  soldier  of  the  57th 
iment  was  wounded  on  the  18th  June  1855  by  a  muskein 
,  which  entered  the  left  buttock,  fractured  the  pelvis,  and 
e  out  about  three  inches  above  the  os  pubis,  and  one  inch 
be  right  of  the  median  line.  The  bladder  was  perforated ; 
«  escaped  by  both  openings,  chiefly  by  the  one  in  &ont. 
e  ths  catheter  caused  so  much  irritation  that  it  was  with- 
m ;  but  the  posterior  wound  soon  ceased  to  discharge  urine, 
in  eighteen  days  the  anterior  wound  was  &ee  &om  dischao^e 
.  Seven  weeks  after  the  date  of  injury,  83rmptoms  resem- 
g  those  of  atone  in  the  bladder  came  on;  these  were 
sred  on  three  spiculs  of  bone  making  their  escape  by  the 
hn.  About  the  same  time  the  anterior  wound  became 
m  open,  and  some  pieces  of  bone  were  discharged.  After 
days'  treatment  in  the  Crimea  the  man  was  sent  home ; 
anterior  wound  being  still  so  far  open  that  distension  of  the 
Ider,  as  from  accumulation  at  night-time,  led  to  a  UtUe 
mg  from  it.  This  subsequently  healed,  and  he  was  sent  to 
J  on  the  22nd  of  November,  nearly  six  months  after  the  date 
igmy. 

nr-8H0T  WouwDS  op  the  Peeinettm  and  Gbnito-ueinabt 
OsaANs. 

Vom  the  position  of  these  parts  of  the  body,  uncomplicated 
ir4hot  wounds  of  them  are  comparatively  rare.  Fifty-six 
!■,  however,  occurred  among  the  soldiers  of  the  English 
y  in  the  Crimea,  from  the  1st  April  1855  to  the  end  of  the 
,  and  among  these  were  17  deaths,  or  30*3  per  cent. ;  while 
of  234  in  the  French  army,  there  were  77  deaths,  or  32*9 
eent.  Out  of  457  cases  of  genito-urinary  wounds  noted  in 
'Washington  Cireular,*  before  quoted,  there  were  37  deaths, 
nly  8  per  cent.  The  deaths  among  the  men  in  the  English 
y  chiefly  resulted  from  extensive  laceration  involving  the 
taj  apparatus.  Three  men  only,  out  of  935  who  have  been 
lided  on  account  of  wounds  received  in  the  Indian  mutiny, 
I  sent  home  for  wounds  of  this  class.  In  one  of  these,  the 
ry  was  from  a  spent  shot,  wh'ch  caused  a  bruise  without 
ration  over  the  symphysis  pubis,  and  produced  persiBtent 
ntinence  of  urine ;  in  each  of  the  other  two,  a  musket- 
wounded  the  left  testicle,  injured  the  urethra,  and  led  to 
ary  fistula.    The  fistulee  were,  however,  subsequently  cured. 
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In  one  patient,  the  testicle  was  so  much  injured  tiiat  it  i 
removed  on  the  day  the  wound  was  receired ;  in  the  other 
sloughed  away  shortly  after. 

Perineal  wounds  are  not  unfrequently  caused  by  she 
bursting  and  projecting  fragments  upwards ;  but  they  f 
generally  mixed  with  lesions  of  viscera  of  the  pelvis,  or  &aott 
of  its  structure,  or  extensive  laceration  often  involTing  t 
upper  parts  of  the  thighs  or  buttocks.  Separate  wounds  oft 
external  organs  of  generation  are  usually  caused  by  bulle 
which  often  pursue  very  curious  tracks  through  their  Hiruoiiii 
In  two  cases  in  the  Crimea,  a  bullet  entered  between  the  gla 
penis  and  prepuce,  and  traversed  upwards  without  penetratii 
the  erectile  tissue.  M.  Appia  records  a  case  where  the  b 
entered  the  summit  of  the  glans,  traversed  the  whole  leng 
of  the  corpus  cavemosum,  passed  under  the  pubic  arch,  u 
went  out  by  the  right  buttock.  The  urethra  was  not  opene 
In  another  case,  a  ball  carried  away  the  inferior  part  of  ti 
glans,  but  did  not  wound  the  urethra.  A  soldier  of  the  Bil 
Brigade  was  wounded  in  the  Crimea  by  a  musket-ball,  whu 
entered  the  right  buttock  and  came  out  by  the  body  of  iJ 
penis,  just  below  the  glans.  In  this  case  the  urethra  m 
ruptured  about  four  inches  &om  the  meatus.  The  wound  • 
the  penis  closed  favourably.  When  one  lateral  portion  of  ti 
corpus  cavemosum  is  perforated  by  a  bnllet,  the  Iosb  i 
substance,  and  the  contraction  caused  by  the  process  of  cicatr 
sation,  lead  to  such  distortion  when  the  organ  is  distended,  i 
not  only  to  cause  pain  but  also  to  render  sexual  interoona 
impracticable.  Operative  interference  becomes  neceasaiy  i 
remedy  this  condition.  The  fact  of  bullets  occasloni^ 
lodging  in  the  scrotum  should  be  remembered  in  cases  c 
wounds  about  the  perineum  and  genito-urinaty  oi^ans,  wta 
the  site  of  lodgment  of  a  projectile  cannot  be  readily 
discovered. 

GtTN-sHOT  Wounds  op  the  Eiteemitibb. 

These  injuries,  always  very  numerous  in  war&re,  offer  mu^ 
subjects  of  consideration  for  the  military  sni^on.  No  dssid 
wounds  includes  so  many  cases  that  remain  under  bis  cam  h 
long  periods  as  this  class.  As  already  shown,  a  large  pM 
portion  of  wounds  of  the  head  and  trunk  are  immediately  fold 
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or  from  the  commencement  contain  the  elements  of  fatal  results, 
while  wounds  of  the  extremities,  if  those  of  the  thigh  be  excepted, 
are  free  from  this  extremely  serious  character.  The  treatment 
to  be  pursued,  including  questions  of  conservation,  resection, 
amputation,  and  the  proper  time  for  the  adoption  of  these  latter, 
if  determined  upon,  often  demands  the  closest  attention  of  the 
surgeon.  These  subjects  will  be  considered  in  their  general 
bearing  in  other  parts  of  this  work,  and  only  points  especially 
onmected  with  the  circumstancea  of  warfare  will  be  here 
leferred  to. 

Gon-ahot  wounds  of  the  extremities  divide  themselves  into 
flesb-wounds  and  contusions,  and  those  complicated  with  fracture 
of  one  or  more  bones.  Flesh-wounds  may  be  simple,  and  these 
offer  few  peculiaritiea,  whatever  their  site  ;  or  they  may  be  ac- 
companied with  lesion  to  important  nerves,  or  blood-vessels,  or 
both,  and  these  complications  generally  entail  serious  con- 
lequfimoes.  The  latter  usually  increase  in  gravity  in  proportion 
M  the  injuries  approach  nearer  to  the  trunk. 

When  a  gun-shot  wound  of  an  extremity  is  complicated  with 
fiactore,  the  Jesion  is  usually  rendered  compound  by  the  direct 
Motact  of  the  projectile  with  the  injured  bone.  Occasionally 
the  fracture  is  simple ;  when  this  happens,  it  is  generally  caused 
by  indirect  projectiles,  such  as  stones  or  splinters,  or  by  spent 


The  following   complications,  in  addition  to  those   already 

mentioned,  not  unfrequently  accompany  injuries  of  this  class,  as 

they  are  met  with  in  military  practice  :  extensive  laceration  of 

•oft  parts;  lodgment  of    the  projectile,    either   entire  or  in 

fragments;  injuriea  to  distant  organs  from  the  projectile  con- 

I   tinning   its    course  into   the   trunk;  and  lastly,    extension  of 

f   fissures  from  the  seat  of  fracture  into  an  articular  extremity,  and 

consequent   opening  of  a  joint.     The   serious   aggravation  of 

injury  which  constantly  occurs  from  the  mischievous  effects  of 

transportation  from  the  place  where  a  soldier  has  fallen  to  the 

field-hospital,   and    again  subsequently  from  the  field  to  the 

general  hospitals  in  rear,  must  also  be  taken  into  account  when 

estimating  the  conditions  and  results  of  gun-shot  fractures  of 

the  extremities  under  the   circumstances   of   warfare.      The 

critical  influence  which  is  exerted  upon  a  shattered  bone  with 

an  open  wound,  or  upon  an  articulation  penetrated  by  gun-shot, 

by  the  distance  the  patient  has  to  be  carried,  and  by  the  kind 


of  means  employed  for  effecting  the  transportation,*  and  the 
paramount  importance  in  military  practice  of  preventing  local 
movement  of  the  parts  involved  in  each  injuries,  by  plaster  of 
Paris  or  other  closely  adapted  and  immovable  supports,  can 
liardly  be  said  to  have  yet  attracted  sufficient  general  attention 
in  Kn^laud. 

Simple  flesh-wounds  have  already  been  i-eferred  to  both  in  re- 
spect to  their  nature  and  treatment  iu  the  commencement  of 
this  essay.  It  is  in  connection  with  fractures  of  bones  and 
their  proper  treatment  tlmt  the  interest  of  surgeons  is  chieflj 
attracted  in  gun-shot  wounds  of  the  extremities.  From  tlic 
nature  of  the  injuries,  already  described,  to  which  bones  are 
subjected  by  the  modem  weapons  of  war,  together  with  the 
irreparable  nature  of  the  wound  in  the  softer  structures,  except 
after  a  long  process  of  suppuration  and  gninuhition,  ae  well  oa 
from  the  usual  circumstances  of  military  practice,  it  might  bfr 
anticipated  that  difficulty  would  often  arise  in  determining 
which  of  the  double  set  of  risks  and  evils — those  attending 
amputation,  and  those  connected  with  attempts  to  preserve  tlia 
limb  with  a  profitable  result — would  be  least  likely  to  prove  dis- 
advantageous to  the  patient.  Experience  in  such  injuries  hits 
established  certain  rules  which  are  now  generally  acted  upon; 
some  still  remain  g^ih  judice. 

Some  of  tlie  varieties  of  fractures  which  result  from  gnn*«hot 
in  the  long  bones  of  the  extremititfs  can  scarcely  be  prodnoedbv 
any  other  ugt^its  besides  pmjectiles.   This  fact  is  chiefly  obaerwd 
among  partial  fractures,  which  are  rare  accidents  in  civil  proc- 
tice,  while  in  military  practice  they  are  by  no  means  uncomniQa 
Thus  military  surgeons  meet  with  the  following  instances  of 
partial  fracture:  1.  Removal  of  portion  of  a  bone  by  the  pro- 
jectile  making   a  furmw   in  ita   passage  across  its  surfiice— 
gr<>oving  it :  2.  Removal,  splintering  off,  of  longitudinal  frftg- 
ments  from  the  external  cylindrical  part  of  a  bom? ;  3.  BemoTal 
of  part  of  the  bone  by  completely  punching  out  a  portion,  thnsi 
leaving  a  hole  through  the  entbe  substance  of  the  bone  ;  and  4. 
Partial  fracture  by  driving  inwards  part  of  the  external  cylinder, 
and  causing  the  fragment  to  lodge  in  the  cancellated  structnrt. 
This  latter  partial  fracture  is  generally  attended  with  lodgmei 


I 


•  See,  on  this  subject,  A  Trcofm  im  t/tv  'rtfmi>port  of  Sick  and  TTunniJ 
Troops,  pp.  .514,  I-ondon,  ISHf),  by  T.  Loninimro,  pritilM  under  the  fiiiperiat«i 
dence  of  ILM.'ft  Sutiouei^'  Office,  aud  aold  by  LoD^nian  &  Co.,  &c 
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of  the  projectile  also.  Among  the  complete  fractures,  those  at- 
tended with  general  comminution,  in  the  neif^hboiirhood  of  the 
pirt  of  the  bone  stniek,  with  dispersion  of  the  fragments  among 
the  Borrounding  soft  tisanes,  and  those  which  may  be  spoken  of 
'  »B*resecting  frat^tures/  can  hardly  he  caused  at^cidontally,  except 
clj  fiit'urm  pixijcctiles.     The  latter  fractures  result  when  a  rifle- 


Fio.  35. 


Fio-  SO. 


Fio.  37. 


\-  .  -lti.it   frirtiir*. 

r-i  .  i>-  (i  till  tutt.)* 
i  ■  t  ■;.  ,(  lulewh  liio 
IljxI  L-ciLi^  cul  iuto,  and 
•  thia    f-rguicDt    tamvd 

of  die  (met«Kd  bODo. 


Pani*1  gwa-shot  fraetnrr, 
l-'orfomtioii  *ith  fiwiur- 
ing.  (Scv  rumurkii  in 
tfa«  Uat.}t 


It«s(*ctine  gun-shot  fmc- 
tUPfofthe  Hbulrt.  The 
Daturul  ataii',  ur  lutttesa 
of  bono  below  the  w>»t 
of  iigarj',  wliich  b&s 
been  throvn  out  to  sup. 
port  the  low«c  fnigmuut, 
u  YrotHiy  of  DoLc^ 


boU  at  high  spewl  strikes  one  of  the  smaller  long  bones  of  the 
extremities,  as  the  fibula,  one  of  the  bones  of  the  forearm,  one 


*  Spec.  Xo.  lA?  in  the  Arm;  Mudicnl  Museum  at  'NViuliiii^on. 

t  Spec  No.  7U  in  ditto. 

\  Spec.  2fo.  3*392  b  the  Armj  Medical  Museum  at  Netley. 


or  two  of  the  metacarpal  or  metatHrsal  bones,  without  i 
into  collision  with  the  adjoininjf  bone  or  boues  of  the  Bome  pa 
tion  of  the  extremity.  In  such  a  eaao,  a  portion  of  the  boa 
atruck,  inclnding  its  entire  circumference,  is  liable  to  be  cntov 
of  it,  to  be  *  resected,*  leaving  the  broken  surface  of  the  remaia 
ing  upper  portion  of  the  shaft  separated  by  a  certain  intern 
from  the  broken  surface  of  the  lower  portion.  This  is  a  notice 
able  fracture,  for  the  impossibility  of  briuij^ing  the  two  broke 
surfaces  into  contact  with  eax'h  <)ther  has  a  material  iuflucDC^ 
when  a  certain  limit  of  separation  is  passed,  in  preventing  to 
process  by  which  they  can  become  united.  The  drawings  (Fi^ 
35,  30,  37)  will  ser^e  to  illustrate  some  of  the  kinds  of  sjH.">cia 
fi-acttu-e  above  mentioned. 

When  colloidal  bullets  hapi>en  to  strike  on  or  below  the  tro- 
chanters  of  the  femur,  they  usually  leave  the  head  and  ne<*k  u 
the  bone  intact,  but  cause  Bssures  which  ofben  extend  to  a  1od| 
distance  down  the  shaft ;  when  they  pierce  the  head,  all  tin 
parts  below  usually  escape  fracture ;  when  the  neck  is  pw 
forated,  the  fracture  generally  extends  both  upwards  and  down- 
wards. The  same  rule  holds  good  with  regard  to  the  uppej 
articulating  extremity  and  tubei-cles  of  the  humerus,  but  not  ii 
so  marked  a  manner,  owing  to  the  modified  form  and  develop 
mentof  the  corresponding  parts  in  this  bone.  When^  therefort| 
in  a  wound  about  the  hip  or  shoulder-joint,  an  observation  b 
the  tinger  of  the  particular  spot  which  has  been  struck  i 
practicable,  a  recollection  of  the  circumata-nces  just  mentiona 
tocLUtates  the  diagnosis  of  the  probable  extent  of  the  injuz 
effected,  and  furnishes  a  point  for  consideration  when  settlin 
the  treatment  to  bo  adopted.  The  drawings  (Figs.  il8  and  S\ 
serve  to  illustrate  fractures  produced  by  conoidal  balls  whic 
have  penetrated  the  greater  trochanter  and  head  of  a  femur. 

Although  the  subject  of  pycemia  is  considered  in  its  genen 
bearings  elsewhere,  it  is  right  to  mention  here  that  this  seriofl 
complication,  as  met  with  in  gun-shot  wounds,  appears  to  b 
especially  induced  by  injuries  of  bones,  particidarly  those  of  loi 
bones  in  which  the  medullar)-  canal  1ms  been  laid  open  and  ei 
tensively  splintered.  Several  circumstances  probably  condno 
to  this  result :  its  chief  local  causes  are  the  prolonged  suppun 
tive  action  during  the  removal  of  sequestra,  the  irritation  cante 
by  sharp  points  and  edges,  sometimes  increased  by  tnuifl 
fi\>m  primary  to  secondary  hospitals,  the  patulous  conditio 
of  veins  in  bones  leading  to  thrombosis ;  while  depressed  vit 
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pmer  from  any  cause,  and  continued  exposure  to  an  impure 
!  -I'bere  from  the  eongrejration  of  numerous  patients  with 
^  latinj;  wounds,  art^  the  principal  agents  iu  producing  the 
•fjle  of  confititution  favourable  to  its  development  and  progress. 
Culea«  the  hospitul  miasmata  engendered  in  this  way  ai*e  con- 
stantly removed  as  they  arise,  or,  at  least,  very  greatly  diluted,  by 


Fie.  38. 


Fio.  39. 


,V\ 


f 


'Mrticiii  of  ri^t  frmtir,  nhowin^ 

ajury  pmdupeJ   by  a  oonoiiUI 

I  Wild,     Tiw   projectJJe  hu  (•iilrrt'd 

*' fW  trochnnt^r  major  and  irutdn  its 

I  oil  tjivards  t  branch  tiie  pniit«rior 

L^ertWikeck  of  the  bone.* 


Vppcr  pnrlion  of  righf  femur,  sho^-ing 
UiP  injurjr  {>n»<lm't'd  hy  a  conniilrt! 
hullcil  which  b»«  puoelrated  the  head 
of  the  bunck.f 


r  ventilation,  it  is  almost  impossible  that  patients  labouring 
Wtler  severe  wounds  of  the  extremities  with  comminuted  bony 
J^ietores  can  be  long  saved  from  septicaemia  and  pyscuiiu ;  and 
ftwe,  when  they  supervene,  rarely  lead  to  any  but  a  fatal  ter- 
nination.  The  diiferent  conditions  of  hospital  air,  which  in  one 
«t  of  ca«cB  lead  to  the  appearance  of  hospitaJ  gangrene,  in 
Mother  set  of  p^tcmia,  have  not  been  properly  defined;  but 


*  Spoe.  710  in  the  Army  Medical  Moaeum  at  ^'aslun^n. 
t  Spec.  136  in  ditto. 


from  i^e  frequency  with  which  the  latter  complication  folio 
wounds  of  bones,  it  would  seem  that  an  especial  influence  it 
exerted  by  the  local  peculiarities,  alreatly  mentioned,  of  thesfl 
iujmies.  Observation  would  also  lead  to  the  belief  that  certaia 
individuals  are  much  more  predisposed  to  pyeemic  a<:tion  ihm 
others  julaced  uuder  similar  circuuistunces.  Occasionally,  in  ^wa.- 
ehot  injuries  of  bones,  where  no  splintering  has  occurred,  ba( 
only  a  small  portion  of  the  periosteum  has  been  torn  off  and  the 
shaft  contused  by  the  stroke  of  a  bullet,  severe  iuflammation  will' 
follow,  the  medullary  canal  become  filled  with  pus,  and  death 
ensue  from  pywmia.  The  attention  of  surgeons  has  beeu  parti-- 
cularly  called  to  the  various  circumstances  producing  inflamma- 
tion and  suppuration  of  the  medullary  tissues — osteo-myelitis^ 
in  long  bones  after  guii-shot  injuries  by  M.  Jules  Boox  ol 
Toulon* 

Upper  extremity. — Fractures  of  the  bones  of  Uie  arm  are  wel 
known  to  be  very  much  less  dangerous  than  like  injmies  In  tlifl 
corresponding  bones  of  the  lower  extremity.  Unless  the  boDfl 
be  extremely  injured  by  a  massive  projectile,  or  longitndiiuu 
comminution  exist  to  a  gj'uat  extent,  especially  if  also  involring 
a  joint,  or  the  state  of  the  patient's  health  be  very  unfavourably 
attempts  should  always  be  made  to  preserve  the  upper  extremity 
after  a  gun-shot  wound.  In  the  history  of  the  British  amij  irt 
the  Crimea,  the  recoveries  without  amputation  are  shown  to 
in  the  humerus  2G'6;  radius  and  ulna,  85*0;  radius  only,  70"0 
ulua  only,  7U-0.  per  cent,  of  cases  ti*eated.  The  proportion 
deaths  iu  the  cases  in  which  conservative  treatment  was  adopt 
was  humerus,  8.6  ;  radius  and  ulna,  2*8  ;  radius  only,  "-T  ; 
only,  5*2  per  cent.  Dr.  Oheuu's  returns  show  a  much  1; 
percentage  of  deaths  in  the  corresjMmding  eases  in  the  Fren 
army.  Out  of  'S-M  cases  i>f  fracture  of  the  humerus  treai 
without  amputation,  88  died,  or  2(>'3  per  cent. ;  out  of  177 
of  both  bones  of  the  forearm,  34  died,  or  19'2  per  cent. ;  143 
of  the  i*adiu8  only,  27  died,  or  18*6  per  cent.;  125  of  th^ 
only,  10  died,  or  12*8  per  cent.    But  so  many  cases  of  wO' 


•  BtiSetin  fir  lAmd^nrsa  Impfriale  tie  M^tiecitw,  April  24,  l.SeO.     Sea  i 
Des  At»}»<Uitione  cotm^cw/'«*«  t'l  f  Ontenmi/plitf  tia»jf  /«  FracturM  dtn  Menthrmf 
annet  <i/eu,  par  M.  H.  liaron  I-Jirrt-y,  Paris,  IStiO  ;  nnd  '  Itemarkji  upon  * 
myelitiij  ei>a*eijuenl  on  Gun-shot  Wounds  of  the  Upper  and  I.-owt-r  Extremitifl 
by  T.  IjODgiuurc,  in  vol.  xliiii.  of  the  Medico- Chiruiyicat  TratuactioM,  Lod 

imo. 
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the  nppCT"  extremity  are  not  included  in  the  above  figures,  from 
th?tr  particular  nature  not  having  been  recorded  by  the  sur- 
geoM  in  Uie  6eld,  that,  had  the  whole  number  been  available, 
the  proportions  stated  might  have  been  materially  changed. 
Tie  st^tintics  of  the  g-un-nliot  fractures  of  tlie  upper  extremity 
infiicted  during  the  lato  war  in  the  United  States  are  not  yet 

tcuiupleted. 
The  following  rules  briefly  indicate  the  course  of  treatment 
bbe  adopted  in  gun-shot  fiTuitures  of  the  upper  extremity  when 
the  general  circumstances  are  such  as  to  admit  of  attempts  being 
oade  to  preeerre  the  limb.  When  the  bone  is  much  splintered, 
make  an  examination  by  the  finger  for  any  foreign  bodies  or 
detached  pieces  of  bone  and  remove  tiiem ;  such  partially  de- 
tached portions,  and  frai^ments  as  are  only  retained  by  very 
slight  and  narrow  periosteal  connections,  should  also  be  removed ; 
the  sharp  points  of  projecting  spiculse  should  be  carefully  sawn 
ornitoff;*  the  wound  being  extended  for  this  purpose  at  the 
nwnt  dependent  opening  if  thero  are  two  wounds,  or  a  fresh 
^cijtioiL  being  made  if  only  one  exists,  aud  it  is  not  in  a  favour- 


iiiTtren  made  a  divisioa  of  the  splinter*  of  I>ores  broken  by  irtin-»hot 

clo^^s:  tIj!.  primary  sefju^^stra,  those  directly  nnd  eoiiiplct«ly  sppa- 

nW  bjr  the  force  of  the  projectile  nt  the  lime  of  the  origioal  iujury  :  secnndaiy 

ttquMta,  thoM  retniniiig  paninl  coDiiectiuQ»  by  perioHt«fnl,  tnuscultr,  or  other 

!tti»fJinient«,  but  ftfterwartla  tlirown  off  during  tlie  siippiiralive  process;  and 

|lHtiijy  Mquegtra,  or  portumi  whicli  become  necrofii-d.  their  iJeBth  being  either 

w|o  the  effects  of  the  ori^nal  contiuion,  ov  to  prolouged  inHammatory  action 

pint  ftdjoinicg  the  seat  of  fmcture.     In  accordance  'with  this  armugenient, 

bftre   luufUly  regarded  the  removal  by  ourgical  int<u'fereiice  of  the 

pUuiy  and  wcondary  ^uestra  atf^  simply  anticipating  nature  in  her  work; 

"^t  it  fau  been  stAted  by  some  Uerman  aiirgeons  oh  one  remilt  of  the  experiencu 

<^  the  Schk«wig>tIoIsteiii  war,  that  in  the  majority  of  comminuted  fractures, 

tiemnoval  of  splinters  retaining  any  connection  whatever  with  perioateum  ia 

MoolyufuiecesaAry,  but  often  iujurtoua;  aa  iaalvi  the  practice  of  »Bwing  off  the 

inho  «nUs  orbooea  projecting  from  comminuted  parts.    It  ia  aaaerted  tbat  by 

|nyir  tnatment  and  onder  favourable  ctrvuuiatanceK,  such  aplinten)  Iweome 

'[!ijM<.'ted  in  the  cnllua,   aaslat   in  etrengtbuning   the  new   bone  in   praceuof 

■Viuution,  and  iu  time  mute  with  the  other  parts  of  the  bone,  so  that  id  this 

MBMT  ft  cixre  u  completed  without  operative  interference.     >'n  doubt  thi*  does 

bappm  in  some  nues,  but  it  is  a  nmtter  of  ctmMant  observation  tdio,  and  the 

wdtet  believes  ia  the  omjonty  of  ea.'«>ii,  tbat  spUnter^  which  have  thus  become 

impacted  in  callus  ore  subsequently  discbarged  with  tedioun  initjititm,  a^  if 

th0j  w«re  so  many  foreign  bodies  :  and,  again,  that  the  removal  of  jai^icgtMl  cnda 

of   bmke-n   bones  has  been  very  valuable  in  preventing  untoward   atxideula 

in  their  neighbourhood,  and  thua  of  favouring  union.     It  is  for  tbeae  renfions 

tbmt  EngUdfa  stirgwns  generally  pursue  the  practice  above  rocoumionded. 
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Hble  position  for  the  operation.  Wetted  Unt,  or  carbolic  acid 
dressing,  should  then  be  applied,  the  limb  properlj-  supported, 
and  the  cure  proceeded  with  as  in  cases  of  compound  fracture 
from  other  causes  (see  Practuke). 

K  the  shoulder  or  elbow-joint  be  much  injured,  but  the 
principal  vessels  and  nerves  have  escajM^d,  the  articulating  sur- 
faces and  broken  ptirtions  should  be  excised.  The  result* 
of  excision  practised  in  the  shoulder  and  elbow -joints,  especiallj 
the  former,  after  gun-shot  wounds  have  been  exceedingly 
satisfactory.  Kspecial  attention  was  first  directed  on  any 
extensive  scale  to  the  practice  of  resections  of  these  joints,  after 
gun-shot  injuries,  in  the  Schleswig-Holstein  campaigue,  between 
1848  and  1851 :  and  Dr.  Friedrich  Esmarch  has  published  the 
results  in  a  valuable  essay  on  the  subject.  Of  19  patients 
in  whom  the  shoulder-joint  was  resected,  in  12  a  more  or 
less  useful  arm  was  preserved ;  and  7  died.  Complete  an- 
chylosis did  not  occur  in  any  one  instance ;  and  in  several  the 
power  of  motion  became  so  great  as  to  enable  the  men  to 
perform  heavy  work.  Of  40  patients  for  whom  resection  of  the 
elbow-joint  was  performed,  C  died,  ^2  recovered  with  a  more 
ur  less  useful  arm,  1  remained  unheiLled  at  the  time  Dr. 
Esmarch  wrote  (1831),  and  in  1  mortification  ensued,  and 
amputation  was  performed. 

The  cases  of  resections  of  joints  in  the  upper  extremity 
during  the  Crimean  war,  of  which  records  have  been  preserved, 
are  comparatively  few  in  number,  but  the  results  of  the  opera- 
tions were  satis  factor}'.  Out  of  thirt^'^en  resections  of  the  shoul- 
der in  the  Englisli  force  between  April  1,  1855,  and  tlie  end  of 
the  war,  there  was  only  one  death;  eight  of  these  were  primary, 
five  secondary,  operations-  Out  of  14  elbow-joint  resections 
dux'ing  the  same  period,  there  were  three  deaths.  Tbe  retimis 
of  the  resections  in  the  French  army  are  less  favourable.  Out 
of  45  resections  of  the  shoulder  recorded  by  Dr.  Chenu,  there 
were  25  deaths ;  of  foiu*  resections  of  the  elbow,  all  died. 
During  the  lat*  war  in  New  Zealand  several  resections  of  joints 
were  performed  *  with  remarkably  successful  results.  Resec- 
tion of  the  shoulder-joint  was  performed  nine  times,  and  of  the 
elbow-joint  twice,  and  no  death  occurred. 

•  For  hisUiriea  of  the  coses  referred  to,  and  olMeFTiiitions  on  the  eoxtdition  of 
the  pntienta  after  their  arrivnl  in  Eiiplwid,  &ee  pappra  oti  the  subject  publiabeil 
by  the  writer  in  the  Arrm/  McJtval  Itcpurts^  vul.  v.  p.  CSS,  London^  1805;  mi 
vol  vi.  p.  SIO,  LoDilon,  1800, 
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Beaections  appear  from  the  Washington  report  before  qnoted 
to  hare  been  extensively  practised  during  the  late  war  in  the 
Tnited  States.  The  returns  are  not  yet  complete,  but  they  show 
with  regard  to  the  shoulder-joint,  that  the  results  have  been 
ascertamed  in  210  primary,  and  in  298  secondary,  resections. 
Among  the  210  primary  resections  there  were  fifty  deaths,  or 
23*8  per  cent.;  among  the  298  secondary  resections,  115  deaths, 
or  38*5  per  cent.  Thirty-six  cases  of  gun-shot  fracture  of  the 
head  of  the  humerus  are  stated  to  have  been  selected  as 
fiiTonrable  cases  for  the  expectant  plan,  the  treatment  being 
carried  out  without  resection  or  amputation.  Of  these  sixteen 
died,  or  54*4  per  cent. 

The  results  are  reported  in  286  cases  of  resections  of  the 
elbow-joint.  Of  these,  62  terminated  fatally,  or  21'67  per 
cent. ;  in  sixteen  cases  secondary  amputation  of  the  arm  became 
necessary.  The  compilers  of  the  report  anticipate  that  the  per- 
centage of  mortality  will  prove  to  be  less  when  the  statistics  of 
this  operation  are  completed. 

Thirty-five  resections  of  the  wrist-joint  during  the  United 
States'  war  are  recorded.  In  27  of  these  cases  the  end  of 
either  the  radius  or  the  ulna,  or  the  ends  of  both,  were  removed, 
uid  in  some  instances  shattered  ira^ments  of  the  upper  row 
of  carpal  bones.  In  8  cases  the  greater  part  of  the  caoipus 
waft  excised.  Twenty-six  of  these  cases  are  reported  to  have 
recovered,  2  were  followed  by  amputation,  and  3  died.  The 
result  in  the  remaining  4  is  not  stated.  It  is  remarked  that 
the  reports  are  imsatisfactory  in  relation  to  the  amount  of 
mobility  left  in  the  hand,  but  further  investigations  are  pro- 
Diised  on  this  point. 

Oan-shot  wounds  of  the  wrist-joint  are  usually  attended  with 

w  much  injury  to  the  superficial  structures  that  it  seems  scarcely 

possible  their  treatment  by  resection  can  ever  under  such  cir- 

t^omstances   produce    satisfactory  results.     Just   as   extensive 

laceration  of  the  forearm  by  destroying  the  motor  power  renders 

8  hand  useless,  so  does  destruction  of  the  functions  of  the  fiexor 

and  extensor  tendons  by  which  the  wrist-joint  is  embraced,  effect 

the  same  result ;  and  a  hand  that  cannot  be  used  is  not  simply 

useless,  but  is  generally  a  painful  encumbrance  to  the  possessor. 

This  does  not  apply  to  partial  amputations,  for  even  though 

only  one  or  two  fingera  remain,  so  long  as  the  power  of  fiexion 

and   extension  is  retained,   they  become   most  valuable :  the 

preservation  of  a  thumb  and  finger  if  possible  is  a  most  impor- 


tant  object  to  attain.  Aa  a  secondoiy  operation,  ailer  raro' 
exceptional  canes  of  gnn-sliot  wounds  of  the  wrist  in  which  t! 
superficial  structures  have  eRcaped,  there  is  no  reason  wby 
resection  of  the  wrist  should  nut  be  attended  with  the  samo| 
excellent  results  that  hare  attended  the  operation  when  per^ 
formed  for  conditions  of  disease. 

Lower  extremity. — Gun-shot  wounds  of  the  lower  extremity 
vary  much  more  greatly  in  the  ^avity  of  their  results,  as  well; 
as  in  the  treatment  to  be  adopted,  according  to  the  part  of  thtt 
limb  injured,  than  happens  in  those  of  the  upper  extremity. 
As  a  general  rule  in  field-practice,  ordinarj-  fractures  below  the 
kuee,  from  rifle-balls*  should  never  cause  primary  amputation  i 
while,  excepting  in  certain  special  cases,  in  fractures  above  th« 
knee,  from  rifle-balls,  amputation  is  held  by  most  military 
surgeons  to  be  a  necessary  measure.  The  special  cases  are,i 
gun-shot  fractures  of  the  upper  third  of  the  femur,  especially; 
if  it  be  doubtful  whether  tlie  hip-joint  is  implicated  or  not; 
for  in  these  the  danger  attending  amputation  itself  is  so  greaty 
tJiat  the  question  is  still  open,  whether  the  safety  of  the  patient 
is  best  consulted  by  excision  of  the  injured  portion  of  the  femur, 
by  removal  of  detatched  fragments  and  trusting  to  natural 
efforts  for  union,  or  by  resorting  to  amputation.  The  decisioa 
of  the  surgeon  must  generally  rest  upon  the  extent  of  injury 
to  the  surrounding  structures,  the  condition  of  the  patient^ 
and  other  circumstances  of  each  particular  case.  If  the  femoral 
artery  and  vein  have  been  divided,  any  attempt  to  preserve  the 
limb  will  certainly  prove  fatiil. 

The  femur^the  earliest  formed,  the  longest,  most  powerful,! 
and  most  compact  in  structure  of  all  the  long  bones  of  thfl 
body — can  only  be  shattered  by  a  ball  striking  it  with 
force.  But  this  amount  of  force  a  modem  rifle-ball  poai 
ftt  all  ordinary  distances,  and,  unfortunately,  in  almost  every 
instance  of  compound  fracture  of  the  femur  by  rifle  projectiles, 
we  find  the  bone  not  merely  broken,  but  extensively  comminuted 
at  the  seat  of  frsLcture,  and  often  fi88iu*ed  for  long  distance! 
along  the  shttft.  When  a  patient  with  a  gun>shot  fracture  of 
the  femur  comes  under  a  surgeon's  charge,  however  free  from 
complications  and  however  favourable  the  case  nuiy  appear  to 
be,  the  surgeon  knows  that  the  patient  will  l>c  unavoidably 
subjected  to  a  wide  variety  of  hazardous  cii'cum  stances  if  an 
attempt  to  conserve  the  injured  limb  be  determined  upon,  owing 
to  the  prolonged  hospital  treatment  which  is  absolutely  neces- 
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stff  before  a  cure  can  be  completed.  The  treatment,  too,  is  very 
dUScdt;  for  vMIe,  on  the  one  hand,  the  most  perfect  rest,  and 
u  Qiuuterrupttid  ao  apposition  of  the  broken  portions  of  bone 
u  possible,  are  essential  for  obtaining  reunion — on  the  other, 
the  6h»e  connection  of  the  broken  bone  with  the  trunks  and 
consequently  the  liability  to  disturbance  in  all  movements 
rf  the  body,  ■with  the  necessity  for  tho  daily  removal  of  the 
profbse  discharges  which  follow  these  wounds,  are  so  many 
((mBtantly  recurring  impediments  to  procuring  the  qtuet  so 
owatiaL 

A  considerable  amount  of  attention  was  specially  directed 

during  the  Crimean  war  to  the  question  of  the  proper  treatment  of 

gtm-shot  fractures  of  the  femur,  and  expectations  wore  jjenurally 

Held  that  the  advanced  experience  in  consen'ative  surgery  would 

kadto  many  snch  cases  terminating  favourably  vrith  preservation 

rf  the  Mmhf  which  previously  would   have  bt^en   subjected  to 

amputation.     Towards  the  latter  part  of  the  campaign,  all  the 

wcumstances  of  the  patients  were  as  favourable  for  testing  this 

practice  as  they  have  been  in  the  various  revolutionary  engage- 

menta  in  Paris.     They  had  equally  the  advantages  of  immediate 

•tti*ntion»  and  of  all  the  appliances  of  the  best  hospitals  close  at 

bad.   Yet,  in  the  Surgical  Uisiwry  of  the  War,  it  is  shown  that 

ooly  14  out  of  1 74  cases  of  compound  fracture  of  the  femur 

UBOng  the   men,   and   5   out   of  20   among  the  officers,   re- 

eorered  with  union   of  bone,  or,  in  other  words,  without  am- 

jmiation  being  performed ;  that  those  selected  for  the  experi- 

■wit  of  preserving  the  limb  were  patients  where  the  amount  of 

iqwT  done  to  the  bone  and  soft  parte  was  comparatively  small  j 

udthat  where  recovery  ensued,  it  always  proved  tedious,  and  the 

riiW  during  a  long  course  of  treatment  numerous  and  grave.  Out 

of  the  174  soldiers  just  mentioned,  96  were  subjected  to  am- 

ptt^tion,  and,  of  the  78  in  whom  amputation  was  not  practised, 

04 died: — of  the  20  officers,  10  were  subjected  to  amputation, 

u»d,of  the  remaining  10  not  operated  upon,  5  died.     Amputa- 

fioDB  of  the  thigh,  however,  were  very  fatal  in   their  results 

iko,  ihe  recoveries  being  stated  to  be  among  the  men  only 

34*7  per  cent.     Among  the  officers  the  proportion  was  rather 

nore  favourable.     But  this  percentage  includes  those  cases  in 

which  previous  attempts  to  preserve  the  limb  had  failed,  and, 

death  threatening,  amputation  was  resorted  to  as  a  lost  chance 

of  taring  the  patient-     The  number  of  deaths  under  the  heml  of 

amptxtationB  was  thus  increased.     On  account  of  this  compara- 
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tively  indifiForent  success  of  amputation,  resection  of  portions  of  J 
the  shaft  of  the  tbmnrwus  sometimes  practised;  but  the  rec 
state   that   no  success   attended  tlie   experiment,  ereiy 
without  exception,  having  proved  fatal.     It  is  therefore 
from  the  English  experience  in  the  Crimea  of  tlie  treat 
jfun-shot  fractures  of  the  femur,  that  tho  hopes  of  oona 
practice  bein^f  the  means  of  preventing  amputation  were 
realised.    Of  the  three  modes  of  treatment,  resection  was 
most   fata!;    conservative    trRatmont,    next;  and    amput 
least  fiitiil.     The  first  was  unifonnly  fatal ;  the  deaths  ama 
cases  treated  without  operation  were  82  per  cent. ;  the  dpatl 
among  those   treated  by  amputation,  ahnost   hopeless   cs 
included,  were  05-2  per  cent. 

In  considering  the  results  of  gun-shot  fractures  of  the  femu 
the  situation  of  the  injury  is  a  rrinltt^T  of  great  impf)rt4ince  i 
regardw  the  cliances  of  recovery,  whether  without  or  with  ompg 
tation.     In  the  Ojficial   Jligtorxf  of  the  Orimean  Cavipai^  1 
fact  is  shown  in  the  resuJts  of  amputation,  the  recoveries  in  1 
upper  third  being  12*1),  in  the  middle  third  40,  in  the  k 
third  43*3  per  cent,  of  the  cases  treated ;  but  the  distiac 
is  not  ma<le  in  regard  to  the  recoveries  without  amput 
Hence  no  exact  numerical  comparison  can  be  drawn  bet 
the  results  of  amputation  and  conservative  practice  in  the  th 
main  divisions  of  the  thigh  in  this  instance.     Dr.  Macle 
in  bis  NoteSf  remarks  that  he  has  only  been  able  to  dis 
three  cases  in  which  recovery  followed  a  compound  fract 
in  the  upper  tliird  of  the  femur  without  amputation ;  one, 
of  an  officer  of  the  17th  Regiment ;  the  second,  of  a  sold 
the  62ud ;  and  a  third,  whose  regiment  is  not  named.     A 
however,  was  under  the  care  of  the  writer,  not  included  in' 
above,  nor  appearing  in  the  official  history  of  the  war;  and( 
judging  from  the  results  described  in  Dr.  Macleod^s  Noiet, 
fortunate  in  its  issue  than  at  least  two  of  the  number  he  mention 
With  regard  to  the  first  i>atient.  Dr.  Maclood  states  he  has  1 
informed  *  that  although  his  limb  was  in  a  very  good  cond 
when  he  left  for  England,  the  trouble  it  has  since  given 
and  the  deformed  condition  in  which  it  remains,  makes  it  by  i 
means  an  agreeable  appendage;**  in  the  second,  the  fruct 


'  The  officer  referred  to  mtwt  Imvo  (rrentlj  improved  in  condition 
I>r.  Marleod  vrmie,  a»  \m  was  fnr  mme  timu  afterwards  on  active  servlflil 
India,  tbougb  he  ia  no  longer  in  the  army. 
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m  in  the  lower  part  of  the  upper  third,  and  the  injxuy  was 
•comparatively  slight;  in  the  third,  a  muss  of  callus  was  thrown 
out  which  coaneoted  the  hone,  but  he  died  of  purulent  poisoning" 
uA  never  left  the  Crinieu^  In  tlie  case  whicli  was  under  the 
writer's  care,  the  fracture  was  within  the  upper  tlilrd ;  there  is  no 
diitortion,  and  shortening  only  of  1^  inches :  the  officer  is  able 
lo  walk  or  ride  without  any  inconvenience,  and  competent  for  all 
doty,*  All  the  circumstances  were  most  favourable  for  recovery 
is  tliii  instance ;  and  a  consideration  of  these  on  the  one  hand, 
ttd  tbe  experience  of  the  unfavourable  reaulta  of  amputation  in 
this  region  on  the  other,  led  to  the  effort  to  save  the  limb.  A 
siwrt  history  of  this  case  will  be  useful. 

lientenuit  T>.  M.,  19tli  Resilient,  wt.  17j  of  BUiguine  tuniperamcnt,  benlthy 
foune,  was  brought  up  to  camp  about  4  &.U.,  Sept  9,  1855.  lie  had  bocu 
vwodcd  Id  the  usauU  upon  ihe  Reilan  in  tlit>  upper  purt  of  the  left  tbigb,  aiid 
bid  bfeo  lying  by  the  side  of  iho  ditch  whtirLV  ho  foU  thirteen  lioun.  When 
^imiTered,  he  was  rurteJ  cart^fiillj  tn  a  MiKlier'H  ^nrat  cant  ns  far  ns  the  opening 
>f  tfav  trancbes,  and  thpuce  on  h  wtretc-hfr  to  cniiip.  H»  was  very  crdd  nnd 
imnts  au  his  uriTftl.  Tbe  wound  in  bta  left  thiifh  hud  Let<n  cauBed  by  b  b&U 
■lid  hid  pasMxl  out.  It  entered  posteriorly  nt  tbv  fold  between  tbe  left  nates 
ud  thigh,  three  inches  from  the  tuberosity  of  ehe  iiwhium ;  pAssed  forwards, 
doimwftnls,  and  outwardM,  and  made  its  exit  seven  inches  below  tbe  trochanter 
*tytt.  Tbe  femur  was  broken  in  the  Hue  of  paasn^  o(  the  ball,  wbich,  from 
to  exit,  appeared  to  be  about  mix  inclieti.  From  th^  tmrhanter  major 
■eat  of  fracture  was  four  inches;  to  the  external  condyle  on  tbe  same 
was  15J  inches.  The  amount  n(  coniminntion  appeartid  slight,  but,  from 
ill  riciaitj  tn  the  joint,  the  great  awtUing  about  the  limb,  aud  desin-  to  avoid 
■ISniTatiog  pain,  the  precise  cnndiiion  of  frnrtun)  was  not  further  asct-rtained. 
TU  qpper  fragment  projected  fonA-ard-s  but  any  ntti^inpti  at  rt^luction  caused 
(ntt  ffifiering :  and  some  reHturatiTKi  beinff  given,  w«t  coniptwifa  applied  to 
tbitliisfa,  and  the  Uiub  secured  against  additional  moTemeot,  tbe  patient  was 
WttdnsAt  At  a  con^'ultation  the  following  morning,  from  the  jMitient's  age. 
iftfourable  for  reparative  action^  hi^  Terr  healthy  condtitutlon,,  and  tbe  fact 
the  iiege  being*  over,  full  dtttrntioti  cnuld  be  paid  to  tiie  caae,  conservation 
FfliG  limb  WAA  settled  to  be  attempted,  and  the  patient  wiui  therefore  treated 
thi»  riew.  In  addition  to  the  wound  just  named,  he  had  received  an 
i&T«  contufflon  of  the  right  side  thigh  by  tbe  fall  of  some  heavy  substance 
thi!  explosion  which  occurred  at  1  a.m.,  after  tbe  liustfiiaus  left  the  licdan, 
Tbeie  i»  not  apace  to  follow  the  detaila  of  the  treatment  of  this  case.  The 
WM  protracied  by  large  and  troublnsome  U-d-wres;  and  attention  to  these, 
le  discbargea  from  the  wound,  and  to  preaen-lng  favoui-abb'  pixiilion,  occu- 
iDUcb  time  and  rare  daily,  and  caused  many  changes  in  the  appliauceii  for 
IW  objects  to  be  from  time  to  time  necessary.  On  November  4,  union  had 
**far  taltfn  place  that  be  waa  able  to  raise  his  body  from  the  kuee  upwards 
*UU  in  bed,  without  apparent  motion  at  the  Ae«t  of  fracture.  On  Noreuibvr  15, 


*  Tbis  officer  is  at  present  holding  on  important  ^tolf-sppobtindnt  in  Indift. 
-TOL.  II.  "^ 


in  consequenoe  of  the  great  explooon  at  the  right  nie^-tmin,  he  had  to  I 
carried  to  another  dirision  of  the  camp;  this  waa  effected  without  hanu.    In 
the  middle  of  January  he  was  nble  to  sit  in  a  chair  withmit  iiipom-enience ;  and 
on  February  22,  he  left  thu  Criniua  for  England,  being  ahle  to  walk  with  tb4 
luristanoe  of  crutfbes.     Union  wm  then  firm  ;  but  a  flight  veroiu  oonng  con- 
tinued from  the  wound  of  exit,  and  there  was  much  fltiffneda  of  tlio  ankle  and 
knee-joints  from  the  long-continued  coiiBtraiued  position  to  which  he  had  been 
Bubjccted.     In  July,  1853,  uf^or  bis  arriTal  in  Irelnnd,  indications  of  pus  col- 
lecting manifested  thomaelTca  at  the  wound  of  exit ;  and  I'rofesiwr  Tufhell^  ob. 
pawling  a  bouji^^o  about  seven  inches  in  the  coarse  of  the  wound,  oracuated  &> 
small  abscess,  and  felt  a  piece  of  bone  trying  to  make  its  way  to  the  nirfaM. 
This  WHS  subsequently  removed,  and,  under  Mr.  Tufn^U's  able  care,  the  atiffuM 
of  the  joints  gradually  disappeared,  and  be  was  enabled  to  return  to  duty." . 

Dr.  Macleod  says  that,  after  many  inqtiiriea  respecting  i 
of  tliis  nature  in  the  liospitals  of  the  other  armies  engaged 
the   war,   excepting  one   presented  by  Baron   Larrey  to  fli€ 
Societe  de  Cliirurgie  in  1857,  he  never  could  hear  of  any  ot 
but  that  of  a  Knssian  whose  greatly  shattered  and  defonneJj 
limb  he  often  examined-f     It  had  united  almost  witJiout  treat- 
ment.    Six  cases  of  recovery  without  amputation  after  fractan»  ] 
in  the  upper  third  of  the  femur  came  from  India  among  900  ^ 
invalids  for  gun-shot  wounds  consequent  on  the  Sepoy  motiaj. 
In  4  of  these  cases  the  patients  had  good  useful  limbs  ;   in  2,  il»  I 
consolidation  was  not  complete  on  the  men  leaving  the  invalid 
hospital,  there  still  being  some  sequestra  to  come  away  from 
the  seat  of  injury.     Tlie  number  of  men  who  returned  after] 
amputation  in  the  upper  third  was  3.     So  far  as  these  data  | 
the  proportion  of  recoveries  after  giui-shot  fracture  in  the  upjwr  j 
third  without  operation  was  1  in  150  of  all  classes  of  wouodK,} 
and  that  after  amputation  was  1  in  300.     M.Jules  Ronx,  ofthel 
St.  Maudrier  Hospital,  at  Toulon,  has  given  a  list  of  no  less  thm] 


*  The  following  is  an  interesting  point  in  connection  with  this  cam,  tuma 
as  it  illuiitrates  how  long  a  time  a  epUnter  <\f  hone  may  remain  impacted  wiO 
out  cnusiiiff  irrilation  and  then  procure  an  outlet.     The  opening  through  wlickl 
the  8eqne*trum  noticed  above  came  awny,  became  firmly  healed  after  its  nmc 
Although  the  officer  has  ever  since  been  actively  engaged  in  the  duties  of  I 
cavslrj*  officer,  a  great  part  of  the  time  in  tropical  service,  no  cvmptom  whuti**' 
occurred  to  indicate  that  nuy  other  sequestrum  nnnained  until  the  voar  18U6, 1 
years  after  the  first  was  removed.     Then  some  ttuidf  niew  was  felt,  a  anall  ab 
followed,  and  another  splinter  of  nt^crowKl  bone  an  inch  in  length  escaped. 
opening  qiiickly  closed,  and  ita  site  boa  remained  sound  and  free  from 
tenderness  ever  since. 

t  yoUt  m  (Jm  Surgay  of  Uu  CVimean  War,  p.  295. 
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twflatr-one  cases  of  recovery  without  amputation  after  gnu-shot 
injories  of  the  upper  third  of  the  fcinnr,  among  the  soldiera 
whom  he  had  examined  on  their  return  from  the  Italian  war  of 
1^5f».  In  all  of  them  conHolidation  of  the  fi-acture  had  tuken 
\>h&f.  We  have  no  data  by  which  we  can  estimate  the  pro- 
jvrtion  of  these  cases  of  union  to  the  recoveries  after  amputa- 
tion in  the  same  paj^  of  the  femur. 
»r  In  the  war  in  the  United  States,  out  of  32  recorded  cases  iu 
_  which  amputation  was  performed  in  the  upper  third  of  the 
femur,  2t  died, showing  a  mortality  rate  of  75  per  cent, ;  out  of 
58(1  cases  in  which  conservation  was  practised,  Uii  recovered,  and 
237  die<J,  a  mortality  rate  of  71*81,  or  a  trifle  more  than  3  per 
oeot,  in  favour  of  conservative  measures.  The  various  figui*es 
quoted  above  tend  to  confirm  the  propriety  of  the  practice  of 
Qooservation,  which  is  generally  recommended  by  luilitjuy 
lU^geous  of  the  present  day,  in  preference  to  amputation,  for 
ancomplicated  gun-shot  fractures  of  the  upper  third  of  the 
femor. 

With  regard  to  gun-shot  fractures  in  the  middle  and  lower 
thinls  of  the  femur,  the  experience  of  the  French  and  English 
Burgeons  in  the  Crimea,  and  apparently  of  the  surgeons 
fingftged  iu  the  late  war  in  the  United  States  also,  has  tended 
to  confirm  the  doctrine  of  the  older  military  surgeons,  that 
nttny  Uvea  are  lost  by  trying  to  save  limbs  after  injuries  in 
these  sitoations ;  and  that,  of  the  limbs  preserved,  many  are 
little  better  than  incumbrances  to  their  possessors.  In  the 
Italian  war  of  1859,  the  practice  of  trying  to  save  the  lower 
CitremititiS  after  comminuted  fi-actures  in  the  middle  and  lower 
thirds  of  the  thigh  appears  to  have  been  abandoned  in  con- 
Kequence  of  the  experience  gained  in  the  Crimea. 

So  far  OB  the  United  Statt's'  retunas  have  gone,  tliey  do  not 
ibow  80  much  difference  between  the  ratio  of  mortality  when 
Inpatation  is  performed  or  conservation  practised  in  these 
Mtnatioiis,  ae  was  generally  deduced  from  the  Crimean  experi- 
ence on  this  head.  Out  of  9^  cases  of  fracture  of  the  middle 
third  in  which  amputation  was  pcrfonntKl,  42  recovered  and-51 
died,  ahowing  a  rate  of  mortality  of  o4-8,3  per  cent. ;  out  of  238 
eMea  in  which  conservation  was  practised,  106  recovered,  132 
^died,  showing  a  mctrtality  rate  of  55*46  per  cent.  The  ratios 
ribow.  therefore,  a  slightly  less  fatal  result  when  amputation  was 
performed  in  the  middle  third,  than  when  conservation  was 
jnuctised. 

u2 


Out  of  243  gun-shot  fractures  of  the  lower  third  in  which 
ampututiun  wa«  performed,  72  recovered,  and  101  died,  showing 
a  mortality  rate  of  57-79  per  cent.    Here  the  mortality  rate  was 
conBiderably  less  when  amputation  was  performed,  viz.,  as  46fl 
to    57|,  than  when    conserration  waa   practised.      Experience 
so  far,  therefore,  while  indicating  the  propriety  of  practising     , 
conserration  in  the  upper  third,  inculcates  amputation  to  be  the  ■ 
safest  practice  in  gnn-shot  fractures  of  the  middle  and  lower 
third  of  the  femur. 

AmjiUtation  at  the  hip-joint,  both  in  the  French  and  English 
armies,  in  all  instances  pi-oved  fatal.  The  two  patients  who 
survived  the  longest  in  the  English  army  were  operated  on 
by  Mr.  Alexander,  afterwards  Director-General  of  the  Army  | 
Medical  Dep:irtment,  at  the  Alma:  one,  a  soldier  of  the  33rd 
Regiment,  died  at  Scutari  three  weeks  after  the  operation ;  tlie 
second,  a  Kussian,  died  on  the  thirtieth  day  after,  from  *  exten- 
sive sloughing  and  great  debility.**  M.  Legouest,of  the  Frencli 
army,  peiibrmed  amputation  at  the  hip-joint  in  the  case  of  a 
Russian  prisoner,  and  the  patient  nearly  recovered.  He  die<) 
the  foui-th  month  after  the  amputation,  and  then  from  the  effects 
of  a  fall.  In  the  Sc  hie  swig- Hols  teiu  campaigns,  amputation  at 
the  hip-joiut  was  performed  seven  times;  one  patient  onljf 
survived,  a  yoimg  man,  tet.  1 7  years,  operated  npon  by  Dr.  Lan- 
genbcck.  All  the  primary  amputations  at  the  hip-joint  during 
the  Italian  war  of  1859  proved  fatal.  A  euccessfiil  seconcUij 
case  occnn-ed  at  Verona,  the  operator  being  Dr.  Neudorfer;  und 
M.  Jules  Koux  has  recorded  that  amputation  was  performed  at 
the  hip-joint  six  times  from  the  consequences  of  wounds  receitrf 
during  the  war  in  Italy,  and  that,  of  these,  four  were  suecessftil 
During  the  late  war  in  the  United  States  there  occurred  5-^ 
authenticated  hip-joint  amputations,  34  in  the  United  State*' 
armies,  10  in  the  rebel  armies.  These  have  been  divided  in  Uk 
history  given  of  them  into  four  categories ;  primary,  interme- 
diate, and   secondary  amputations,  and   I'c-amputations.f   In  | 


*  Tn  tbe  surfHcal  liirtoiy  of  ihia  wrt,  thie  statemcot,  wliich  was  4iuot«<11?] 
tliH  Ute  Mr.  Guthrie,  in  the  mlilenda  to  Lis  Cotttmentanrs,  in  ttnid  to  bt  •[ 
mistabCf  fm  account  of  the  ahsenw  (not  to  l)e  wond+ri'd  at,  iimid  the  confuaiaLl 
of  that  perifflJ )  <if  oHicial  records  on  the  auhject.  Special  reports  on  these  OMll 
wore  obtnijied  at  the  time  fmni  Scutari,  iind  wpro  ehown  to  the  writiar  Vjl 
I>iroctor-Qecera,l  Alexamicr  flhortly  beforo  his  deceAse. 

t  Circular  >'o.  7-,  W,  D.,  Surireon-Geiierara  office,  W&dhington,  July  1, 1867. 
'  A  Ueport  on  Amputatioiu  at  the  Htp-jr>iut  in  Militnry  Surgery,  by  O.  A.  Otia, 


OF  THE  LOWER  EXTREMITY. 


229 


the  primary  cases,  119  in  number,  the  results  of  which  ore 
completely  known,  the  mortality  was  9 1'73  per  cent. ;  in  the  in- 
lenoediate,  18  in  number,  the  mortality  wa«  100  per  cent.;  in 
the seconilur}-,  9  in  number.  77-78  per  cent.;  in  the  rc-amputa- 
botu,  7  in  number,  only  42*85  per  cent,  M.  Legouest,  in  an 
eswy  published  in  the  Memoirs  of  ike  Society  of  Suryerif^  at 
PWs,  maintains  that  amputation  at  the  hip-joint  should  be 
iwerved  for  cases  of  fracture  with  injury  to  the  great  vessels, 
and  that  where  the  vessels  have  escaped,  resection  should 
inTariably  be  performed.  He  also  inculcates  the  doctrine  not  to 
prform  immediate  primary  nmputation  at  the  hip-joint  in  any 
case ;  but,  even  in  the  severest  forms  of  injury,  to  postpone  the 
operation  as  long  iis  possible.* 

In  fractnres  of  the  leg,  where  neither  the  knee  nor  ankle- 
jant  are  impHcuted,  the  results  of  conservative  attempts  have 
b«enmore  favom-ahle.  In  the  English  army  in  the  Crimea,  the 
recoveries  without  amputation  being  resorted  to  were,  in  frac- 
haw  of  both  bones,  18*9;  tibia  only,  36''}:  fibula  only,  40*9 
per  cent.  "When  a  g^n-shot  fracture  of  the  tibia  extends  into 
tbe  knee  or  ankle-joint,  opening  the  capsulCj  amputation  is  held 
to  be  the  rule  of  treatment.  In  rare  instances  recover}'  without 
amputation  has  followed  injuries  whore  one  or  other  of  these 
joiuU  has  been  believed  to  have  been  thus  opened ;  but,  when  the 
interior  of  either  of  these  articulations  is  penetrated  under  such 
circumstances,  the  risk  to  life  in  trjnng  to  preserve  the  limb 
must  be  very  great,  while  tlie  advantage  of  capacity  for  motion, 
if  life  be  preserved,  must  always  be  doubtful.     Conservative 

Aautint-Surgeon  and  Brevet  Licutcnuit-Cobncl,  U.  S.  .Vrmy.*  This  nport 
natakia  it  verj  compk'U]  hutuHcal  auiuuiory  uf  the  subject,  as  wdII  as  an 
Mcotuit  of  the  individual  caiM'8  which  riccurnid  during  the  Uuitud  Stat««'  war. 
Tbe  report  u  beauUfullv  illustrated  by  litho^phic  and  chrouio-lithograpbic 

'  A  oomimttee  wu  appointed  hy  the  Surgical  Sodetv  of  Paris  to  examine 
■ad  Rport  upon  thi«  cwayof  Dr.  I^'gouest  on  '  Coxo-femornl  Dis^orticulation  tnr 
GoD-flhqt  Wounds.'  Rttnm  LaiToy  drew  up  the  report,  which  will  he  Ibund  in 
^  5lli  ToL  of  the  Memuiret  de  la  SticUU  tie  CHirurffie,  I860.  It  confirma  tho 
jnadpfe  laid  down  br  Dr.  Lc^ni^ftt,  excepting  onlv  thom  caws  of  frncturo 
w^ere  tbe  mutilation  of  the  limb  from  a  heary  projectile  baa  been  ro  great  aa 
to  partlj  wepante  it  from  the  pelvis,  nnd  thoee  in  which  there  has  been  simuU 
teieom  iMon  of  the  crural  reMfila  and  femur  near  the  pelvia,  with  extcnaiTe 
laoantion  of  the  furmundiu^  tissues. 

Mr.  Otia  concludes  that  the  experience  acquired  in  the  war  of  the  Rebellion 
in  tbe  United  States  indicatos  that  these  maxima  and  rules  are  too  unqualitied 
and  abaolute. 
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practice  in  such  cases  can  only  hold  out  a  chance  of  succi 
under   the  most  cai-eful  and  refined  sui^ical  treatment,  witl^l 
every  meauj  constantly  at  hand,  as  well  surgical  appliances 
nursing,  and  uuder  the  most  favourable  sanitary  conditions- 
combinations  which  the  oireumatances  of  warfare  rai-ely  allow. 

In  the  treatment  of  iraotures  of  the  leg  where  it  has  be«* 
determined  to  seek  union,  the  same  remarks  apply  as  those  madi 
above  in  respect  to  fractures  in  the  upper  extremity.  In  wound 
of  the  foot  it  is  especially  necessary  to  remove  as  early  as  po« 
sible  all  the  comminuted  fragments  of  the  bones  injured  ;  a 
tedious  abscesses,  and  much  pain  and  constitutional  irritation 
aro  likely  to  ensue. 

One  ciLse  of  excision  of  the  head,  neck,  and  trochanters  of  th 
femur  for  gun-shot  uijury  in  the  Crimea  recovered.  Fatal  result 
followed  five  other  cases  in  which  similar  excisions  were  practisei 
by  English  surgeons  during  this  war,  as  tliey  had  in  all  previodi 
excisions  of  the  hip-joint  for  gim-shot  injuries.  The  snccesaft 
operation  was  performed  on  August  19,  1855,  by  Dr.  O'LewT", 
Uie  same  day  that  the  wound  was  received.  The  patient  diefi 
ten  years  aitenvards  of  phthisis.  He  never  regained  the  powa 
of  using  the  limb  without  support,  but  required  the  aid  of  ■ 
crutch  and  stick  to  enable  him  to  walk.  In  the  Schleswig- 
Holstein  campaign  a  similar  operation  was  performed  thM 
weeks  after  tlie  injnrj",  bat  the  patient  died  from  pya-inia.  Dr. 
Neudijrfer  excised  the  hip-joint  four  times  for  gun-shot  injuria 
after  the  Italian  campaign  of  1859.  The  operation  was  nil 
successful  in  any  one  instance.  Three  of  the  patients  died,  tin 
fourtli  survived,  but  only  al^er  secondary  amputation  at  the  bip 
joint.  The  results  of  hip-joint  excisions  in  the  United  State 
have  been  more  successftil.  Out  of  31  such  excisions,  4  hati 
recovered,  leaving  27  which  have  terminated  fat^y. 

It  is  a  curious  fact,  in  a  historical  point  of  view,  that  Si 
Charles  Bell  proposed  excision  of  the  upper  fragment  in  181i 
at  Brussels  in  the  case  of  Fi-an^ois  de  Gay,  who  had  bee( 
wounded  nineteen  days  before  at  Waterloo,  and  on  whom 
(^lutlirie  succesefuUy  practised  amputation  at  the  hip-joint 
next  day  instead.  The  reasons  for  his  advice  are  preserved 
some  manuscript  notes  made  about  the  time  of  the  occnrren' 
in  a  diary  presented  to  the  Army  Medical  School  by  Lady  Bel 
his  widow.  The  chief  points  are  the  following  : — *  My  pro] 
is  to  extract  the  head  of  the  bone,  and  do  no  more. 
Guthrie's  proposal  is  to  amputate  the  thigh  at  the  hip-joini 
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If  the  bone  be  taken  out,  there  is  a  great  cavit}'  and  suppura- 
tion wrtainly ;  but  by  this  incuLns  the  shock  and  violence  will 
beured^  I  fear  the  shock  of  80  great  an  injury,  especially  as 
OMT  the  wound  cannot  be  cut  off  (alluding  to  its  extent  and 
siooghy  condition)  and  it^  injury  must  be  superadded  to  that  of 
tbe  incisions.  The  man  will  readily  allow  of  my  proposal,  but 
not  of  G.'s.     However,  next  day  he  pio.  dw  a. 

Mid  he  would  consent.  In  the  mean- 
time I  was  forced  home  by  business,* 
Ac  The  broken  and  separated  head 
Uklneck  of  the  femur  in  Uutlirie's 
CMC  is  preserved  in  the  Museum  of 
the  Army  Medical  Dei>artment  at 
Ketley,  and,  both  from  its  iuh'inaic 
interest,  and  because  it  almost  ex- 
ictly  corresponds  with  the  upiwr 
h^ent  in  the  Crimean  case  in 
»liich  resection  wa«  successfully  por- 
fottned,  a  drawing  of  it  is  appended. 
Direct  gun-shut  wounds  of  the 
hiet-^oint  are  of  the  moat  hazardous 
ttiture.  The  admission  of  air  by  a 
^mnelled  and  contused  track  into  so 
Urge  and  convoluted  a  synovial  sac 
u  that  which  lines  the  interior  of  this 
inportaut  articulation,  and  the  sub- 
•eqoent  t^eot«  of  the  inflammatory 
ution  inducetl  by  the  injury,  consti- 
tote  their  chief  serious  features  when 
penetration  of  the  joint  has 
But  penetration,  or  pcr- 
fctttion,  l^  a   bullet  rarely   occurs 

it  serious  concomitant  iujtiry  to  the  cartilaginous  and 
rtnictures  which  ai-e  comprised  in  this  complicated  articu- 
litioiL  The  extent  of  the  mischief  whicli  may  be  effected  by 
■  boUet  entering  the  knee-joint,  even  when  not  possessing  force 
CBOngb  to  pass  through  the  articulation,  is  well  shown  in  the 
JbQowing  drawing  (Fig.  40). 

Although  this  joint  is  so  little  covered  by  soft  tissues,  and  con- 
lequently  so  easy  of  access,  mistakes  in  diagnosis  ^(juently 


II<!iii],  iiwk,  nnil  (virt  of  »linftof 
ft-niur.  funning  iIj«  ui>|-*r  frtg^ 
ment  in  lh«  ca**  for  which  Mr. 
Ciulhrifl  iiu<vf>Hiinitlv  amputotod 
m  Ibfl  hip-joint  alter  the  battla 
of  Waterloo  • 


*  Spec  No.  £,020,  in  tfae  Army  Medical  Miueum,  at  Netley. 
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occur  in  wounds  of  it  by  small  projectiles,  especially  when  the 
injuries  have  not  been  examined  six>n  after  their  iutiiction. 
Deflection  and  escape  of  bullets,  circuitous  courses  pursued  by 

them,  escape  of  fluid  from  the  bursa 
beneath  the  ligamentnm  patellee,  have 
led  to  the  supposition  of  the  interior  of 
the  joint  having  been  opened  when  no 
penetration  has  occun-ed  ;  and  equally 
in  other  cases,  the  joint  has  been  pi-e- 
suuied  to  have  esca[>ed  penetrutiont 
imtil  symptoms  arising  subsequently 
have  exposed  the  error. 

The   projMjr  treatment  of  a   pene- 
trating gun-shot  wound  of  the  knee- 
joint,   when   the   diagnosis   has  been 
satisfactorily  established,  is  generally 
a  matter  of  serious  doubt  and  difficulty. 
The  necessity  of  amputation,  when  ti* 
axticulatiug  ends  of  either  or  of  both  of 
the  two  principal  bones  are  brofceu  in 
addition  to  the  joint  being  penetrat^ 
has  hitherto  been  generally  recognised 
and  acted  upon  in  field  practice.    Bnt 
the  ratio  of  mortality  in  aniputatioofi 
at  the  lower  third  of  the  thigh,  lutf 
frequently  led  siu-geons  to  resOTt  io 
other  modes  of  treatment.     Besectiou 
has  been  tried,  but  with  comparatively  little  success,  in  fi^ 
practice.     It  failed  altogether  in  the  Sohleswig-Holfttein  cam- 
paigns, and  in  the  Crimea.     Three   cases  out  of  eight  oper* 
ated  upon  by  Dr.  Neudorfer  of  the  Austrian  army,  during  the 
Italian  war  of  18.59,  recovered.    Out  of  eleven  resections  during 
the  United  States'  war,  the  Surgeou-General*3  report  states  »ll 
but  two  terminated  fatally,  and  in  one  of  these  a  doubt  is  ex^ 
pressed  in  the  report  as  to  its   authenticity.      Disarticulation^ 
of  the  leg  at  the  knee  was  frequently  employed  by  siugeons 
of  the  French  army  in  the  Crimea,  in  gun-«hot  womids  involving 
the  joint,  when  the  femur  had  escaped  injury.     Out  of  sixty- 
nine  cases  of  knee-joint  amputation,  however,  only  six  sur- 
vived.    There  were  only  seven  instances  of  this  operation  in 


Upper  enci  of  tibiii,  nml   lower 
extrfiiiiiy  of  fi'roar,  nhatt<*n-il 

S'  ■  n  Inilk't  wliicli  hii»  enliTcd 
e  joJDt,  iind  become  lodged 
near  tho  npinous  proceits  of 
Uio  ttrtjcuiar  surEitce  vt  the 
tibia.* 


*  Spec.  Xo.  1481,  m  the  Army  Med.  Maacum  at  Washington. 
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,e  British  army,  but  out  of  these  three  recovered.     Freely 
incising  the  joint  has  been  tried,  but  has  been  only  occasion- 
ally attended  with  saccess ;  one  case  treated  in  this  way,  in  the 
late  New  Zealand  war,  recovered.   A  series  of  cases  of  gun-shot 
wounds  of  the  knee  were  similarly  treated  by  Surgeon  J.  Moses, 
of  the  United  States*  army.*    The   official   report,   from  the 
Surtfeon -General's  office,  gives  no  encouragement  to  practise 
this  treatment.     It  refers  to  six  fatal  cases,  which  had  been 
treated  by   free  incisions  by  Siirgeons  Moses,  Bellanger,   and 
Lidell,  and  mentions  that  the  records  contain  a  score  of  similar 
examples.     Professor  Langenbeck  strongly  advocates  conser- 
wtive  treatment  of  gun-shot  wounds  of  the  knee.      There  is 
Uy  a  case,  he  says,  although  with  fractured  bone-ends,  that 
nay  not  be  cured  by  conservative  treatment.     Amputation,  or 
resectiou,  he  reserves  for  cases  where  fragments  of  bone  are 
wtually  severed,  or  where   shattering  of  the   bone-ends   aie 
complicated  with  considerable  tearing  or   loss  of  soft    [)art8. 
He  considers  it  of  the  highest  importance  for  sucpesa  that  the 
joint  should  be  rendered  immovable  by  rigid  plaster  of  Paris 
baadages  from  the  moment  of  injury  to  the  completion  of  cure. 
Ice  for  the  first  three  or  four  days,  then  lint  dressings  dipped 
in  permanganate  of  potash,   or  carbolic  acid,  are  the  other 
applications  recommended  by  him.     Duriiif*  the  Bohemian  war 
of  I*G(J,  out  of  eighteen  ctLses  of  gun-shot  wounds  of  the  knee, 
eleven  were  cured  by  conservative  treatment.     Dr.  Langenbeck 
mentions  that  the  experience  of  that  war  has  shown  that  men 
nifiering  from  these  wounds  can  be  transported  by  railway  with 
poper  appliances  without  any  ill  results. 

Gun-shot  wounds  of  the  ((n?de-joini  were  also,  until  a  com- 
paratively recent  date,  beld  by  all  military  surgeons  to  involve 
the  necessity  either  of  removal  of  the  foot  at  the  joint  or  of 
an^atation  above  it,  according  to  the  extent  of  the  injury. 
Seieotion  of  this  joint  was  not  considered  an  operation  suitable 
for  military  practice.  The  aggravation  of  the  original  injury 
from  the  effects  of  transport  from  the  field  to  successive  hospi- 
the  tedious  process  of  repair  in  case  of  resection  being 
•d ;  the  unceasing  and  minute  attention  required  during 
treatment ;  the  many  liazards  to  the  patient  diu*iug  its 
course ;  the  nature  and  disposition  of  the  structures  surround- 
ing the   articulation;    the   g^at  uncertainty   regarding   the 


*  8w  Amtr.  JotmudqftMe  Med,  Sciences,  toL  47,  p.  324. 
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ulterior  results  of  this  plan  of  treatment,  when  oircumatanoe^ 
might  admit  of  the  necessary  care  and  attention  being  giTtnjI 
all  these  eousideratioua  led  military  surgeons  to  resort  to  ampn— i 
tation  as  the  most  advisable  proceeding,  both  with  regard  toj 
tlie  safety  of  Uie  patient's  life  and  to  his  subsequent  conditioal 
in  regurd  to   power  of  progression.      There  was    no   case  a£ 
resection  of  the  ankle-joint,  proi>erly  so  culled,  in  either  thft 
English  or  French  armies  daring  the  Crimean  war.      Profeason 
Langenbeck,  however,  lins  practised    resection  of  the  nnkle 
joint  in  cases  of  gun-shot  injm*ie8  with  remarkable  success,  an 
has  done  much  to  introduce  it  as  one  of  the  regular  operation 
of  military  surgery  in  future  wars.     This  distinguished  surgeoq 
indeed,  considers  that  resection  of  the  ankle-joint  ought  to  b 
as  much  practised  as  resection  of  the  shoulder-joint,  and  tin 
amputation  ought  only  to  be  resorted  to  when  the  soft  part 
have  been  very  largely  lacerated,  or  when  the  arteries  aai 
nerves  have  been  torn  away.     Professor  Langenbeck  prsictis*!" 
resection  of  the  ankle-joint  in  five  cases  for  gun-shot  wo 
sustained  in  the  German-Danish  war  of  18G4.     Only  one  d 
occurred  among  them,  and  this  was  from  hospital  gangreoi 
All  the    resections   were  done  sub-perioateally.      Fixation  mi. 
obtained  by  the  immediate  application  of  fenestrated  gypsnit 
bandaging.     In  one  of  these  cases,  in  which  a  bullet  entered  it 
the  internal  malleolus  and  made  exit  at  the  external  malleolar  J 
notwithstanding  altogether  two  inches  and  a  half  of  the  arti'< 
culating  portions  of  the  tibia  ami  fibiilii  and  astragalus  wtrfc 
removed^  the  patient  recovered  with  anchylosis,  but  without  awH 
$horttnin^,  owing  to  the  extensive  formation  of  new  bone.    In 
the  late  Bohemian  war  of  18GG  Dr.  Langenbeck  performed  elevega 
sub-periosteal  resections  of  the  ankle-joint,  and   out  of  theatt 
nine  recovered  with  consen'ation  of  a  useful   foot.     All  tht| 
ojierations  in  these  cases  were  secondary.     With  regard  to  thft 
war  in  the  United  States,  thu  Surgeon- Gen  oral  records,  in  thfl 
before  quoted  circular  No.  6,  that  there  were  eight  excisioaai 
of  the  tibio-tarsal  articulation,  and  that  of  this  number  fiftf 
died,  and  the  conclusion  put  forth  with  regard  to  ankle-joio^ 
wounds  is,  that  *  the  forma!  excisions  are  rarely  succfssfiU.^. 
Dr.  Langenbeck  strongly  insists  on  complete  imraobilisatiou  aC 
the  parts  involved  in  the  operation  being  indis^wnsable  for  i 
successful  result.     It  is  not  stated  whethur  this  formed  part  o| 
the  treatment  adopted  in  the  United  States'  war. 
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Amputatiok. 

It  IB  not  necessary  to  refer  at  much  length  to  the  question 
whic!i  wu-s  fonnerly  disputed  upon,  tlie  iidvantuges  of  primnrj/ 
u  compared  witli  *wrom/(iry  ampvitation  iii  giin-shofc  wounds; 
for  military  surgeons,  whether  aeting  at  sea  or  on  land,  have 
pnicticaUy  determined  the  subjetit.  For  a  long  time  the 
diiTCtious  of  John  Hunter,  that  amputation  should  not  be 
performed  until  the  first  iuflamniation  was  over,  based  on  the 
argnment  that  the  *  amputation  is  a  violence  superadded  to  the 
injury,  and  therefore  heightens  the  danger/  and  that  tliia 
dtoger  is  aggravated  in  the  instance  of  a  man  labouring  under 
mental  agitation,  as  on  the  field  of  battle,  had  great  weight 
Iffloug  English  surgeons  ;  but  experience  lias  led  to  a  different 
pttetice.  The  greater  success  of  primary  amputation  appears 
to  be  attribntable  to  the  facts  that  a  contused  and  mangled, 
iimb  is  a  constant  source  of  accumulating  irritation ;  that  the 
«citing  circumstances  connected  with  battle  lead  a  man  to 
bew  with  courage  at  an  early  stage  what  subsequent  suffering 
lod  anxiety  may  render  him  less  willing  to  submit  to ;  that  a 
•oMier,  when  first  wounded,  is  most  probably  in  stronger  health 
thin  he  will  be  after  hospital  restraint  and  confinement ;  that 
tluragh  the  amputation  is  a  violence,  it  is  one  the  patient  is 
fikdy  to  submit  to  with  resignation,  knowing  that  it  is  j)er- 
fonued  to  remove  parts  which,  if  unremoved,  will  destroy  life  ; 
ttd  lastly,  Ijecause  the  operatiun  takes  away  a  source  of  dread 
which  must  weigh  down  the  sufferer  so  long  aa  it  is  impending. 
The  present  practice  has  i-esulted  from  testing  both  modes  of 
Utptrtation.  Mr.  Guthrie  showed,  from  the  experience  of  the 
I*<?imiauhu*  war,  that  the  loss  in  secondary  amputation  had  con- 
<*4iiUy  exceeded  that  from  primary  amputations  in  both  the 
"Pper  and  lower  extremities.  More  recent  obscnatious  in  both 
Kii^Ush  and  French  campaigns  have  confirmed  this  result. 
^-  Scrire  reconls  that  the  ex[jerience  of  the  French  army  in 
^  Crimea  showed  the  success  of  primary  amputation  some- 
*iBe»  exceeded  by  two-thirds  that  of  secondary  amputation, 
ff^excepta  amputations  at  the  hip-joint,  and  cites,  as  his  reason 
^  this  exception,  that  in  niue  cases  where  the  hip-joint 
Inputation  waa  performed  primarily,  death  followed  the  opera- 


tion  a  few  instants  or  a  few  hours  afterwards ;  while  in  three 
cases  which  he  witnesst'd,  where  the  ninputution  waa  consecu- 
tive, one  lived  five,  another  twelve,  and  the  third  twenty,  days. 
In  respect  to  the  particular  time  at  which  primary  amptitation 
is  to  be  performed,  the  general  practice  of  the  present  day  is, 
when  the  operation  is  inevitable,  to  perform  it  as  soon  as  it  can 
be  done,  provided  the  more  intense  effects  of  *  shock,'  where  it 
has  supervened  on  the  injury,  have  passed  off;  and  this  practice 
j^enerally  accords  with  the  feelings  of  soldiers,   who  not  un- 
frequently  press  the  surgeon  for  au  early  turn  in  being  relieved, 
from  the  su3eriii|^  resulting  from  a  shattered  limb.      In  tlie 
cases  where  primary  amputation  is  to  be  performed,  a  further 
reason  given  by  Dr.  Serive  for  the  operation  l>eing  done  on  the 
same  day  that  the  wound  is  received  is,  that  chloroform  act« 
then  so  much  more  benig^antly  aud  readily ;    while,   on  tb« 
following  day,  or  day  after,  traumatic  excitement  becomes  veiy 
energetic,  and  considerable  resistance  is  afforded  to  its  influence 
by  wounded  lueuj  and  longer  time  and  a  much  larger  dose  of 
the  chloroform  are  required  to  produce  a  state  of  anasthessk 
If  only  a  moderate  amount  of  *  shock  *  exiBt,  this  does  not  a] 
to  be  a  sufficient  reason  for  delaying  amputation ;  for  a  mi 
rate  exhibition  of  stimulus,  and  a  few  consolatory  words,  will 
generally  remove  this ;  and  even  though  some  faintness,  pallor, 
and  depression  remain,  no  ill  consequences  ensue.   Indeed,  in  the 
Crimea,  primary  amputations  were  repeatedly  performed  whfrt 
shock  had  not  wholly  disappeared,  and  no  harm  resulted  from 
the  practice.     The  introduction  of  ehloroforra,  by  its  negative 
operation  of  preventing  pain  or  aJarm,  and  by  its  j>oaitivc  action 
as  a  stimulus,  has  done  much  to  remove  many  of  the  objectiooB 
which  were  urged  by  John  Hunter  against  early  amputatioas 
after  gun-shot  wounds.     If  collapse  be  intense,  more  than  ia 
accounted  for  by  the  wound  to  the  extremity,  suspicion  will  be 
excited  that  some  internal  injury  has  been  also  inflicted,  and 
delay  will  be  necessary  for  further  observation  of  the  patient. 
When  active  operations  ai-e  proceeding,  and  it  is  necessary  to 
carry  the  wounded  to  any  distance,  the  advantages  of  early 
removal  of  shattered  limbs  are  obvious,  especially  when  meanft 
of  rendering  the  limbs  immoveable  during  tJae  transport  ar« 
defective,  or  the  transport  itself  has  to  be  conducted  over  rough 
roads  or  in  unsuitable  vehicles,  and  the  hopes  of  success  from 
conservative  treatment  are  thereby  reduced  almost  to  zero. 
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SeCONDABT  Hv£HOBBBAGE. 

1^  surgeons  meet  in  practice  with  secondary  more  fre- 
[j  tban  priinar}"  Im^murrhuge  iti  gun-shut  wounds.  It 
maf  arise  in  several  ways.  Sometimes  it  results  from  the 
cctgolum  being  forced  out  of  an  artery  in  which  hEBraorrhage 
had  previously  been  spontaneously  avei-ted  by  the  orflinary 
catoral  process,  this  accident  being  consequent  upon  musculaj- 
exertion  or  increased  impulse  of  the  circulating  system  fixam 
ray  cause.  This  occurrence  in  the  bottom  of  a  deep  wound 
'ill  be  often  found  to  be  a  very  troublesome  complication. 
SoQietimes  an  artery,  which  did  not  api>ear  to  be  injured  in  the 
finl  instance,  ulcerates  or  sloughs ;  or,  without  direct  injury,  a 
TMsel  may  become  involved  in  unhealthy  deterioration  of  the 
^onnd,  and  give  way;  or  in  a  granulating  wouud  geneml 
c&pillary  lta*morrhagc  may  be  excited  by  stiraulus  of  any  kind, 
each  as  venereal  excitement  or  excess  in  drinking ;  or  the  coats 
of  the  vessel  may  ulcerate  under  pressure  from  a  detached 
fngment  of  bone  or  frum  some  foreign  body ;  or  tJie  artery 
naj  be  accidentally  penetrated  by  the  end  of  a  sharp  spiculum. 
Secondary  hsemorrhage  has  been  said  to  arise  from  increased 
arterial  action,  from  the  fii*st  Ut  the  fifth  day;  from  slougliing, 
Uie  effects  of  contusion,  from  the  fifth  to  the  tenth ;  from  ulce- 
ration, to  any  more  distant  date. 

If  we  could  compare  all  the  cases  of  haimorrhage  wliich 
t>ocar,  secondary  would,  perhaps,  statistically  appear  less 
daogerous  than  primary  ha'morrhage ;  for  the  ]att<:*r,  when 
l>^jpening  from  large  vessels,  must  be  very  genemlly  fatal,  while, 
*lien  hfpmorrhftge  occurs  in  them  secondarily,  the  collateral 
hruiches  have  become  partially  adapted  to  the  intciTuption  of 
tie  flow  of  blood  through  the  regular  channel.  Moreover,  the 
Iwger  arteries,  when  once  filled  with  coagula  and  well  con- 
tncted,  fortunately  do  not  fre<iuently  yield  to  the  impulse  which 
■ores  to  produce  secoudarj*  htemorrhage  in  vessels  of  smoUex 
Cilibre. 

The  rule  of  treatment  holds  good  in  secondary  as  in  primary 
Jiaanorrhage — the  bleeding  vessel  must  be  secured  at  the 
wonnded  part  whenever  practicable,  and  it  must  be  tied  both 
above  and  below  the  line  of  division,  taking  care  to  ascertain 
that  the  spot  where  each  ligature  is  applied  is  sound.    Hccmor- 


rhage  from  general  oozing,  from  sloughing,  and  other  caaae0* 
must  be  treated  on  the  general  principles  applicable  in  all  sucl 
caees.     (ILKHOUEaAOE,  Vol.  1.) 


Wounds  of  Neeves, 

Temporary  paralysis  from  indirect  contnBion  of  nerves  da 
ring  the  passage  of  a  projectile  is  not  uiifreqnent.     Complete 
loss   of  power  of   motion  and  sensibility  occasionally  follows 
gun-shot  iujuriee,  and  generally  indicates  direct  stroke,  ]>erluips 
complete  division,  of  nerves.     After  a  time  there  may  remain 
only  modified  deprivation  of  sensibility,  partial  loss  of  muscular 
force,  and  diminished  power  of  resisting  cold,  with  or  withont 
pain ;  and  these  symptoms  may  either  be  the  result  of  cx)nf«- 
sion,  together  with  the  eflFecte,  perhaps,  of  inflammatory  action, 
or  of  partial  division.     Atrophy  of  tissues  and  contractions  of 
moscles  are  common  remot-e  results  of  injuries  to  nerves  from 
gun-shot,  and  often  lead  to  soldiers  being  disabled  for  further 
service.     Occasionally,  after  severe  injuries,  the  functions  of 
sensation  and  power  of  motion  gradually  but  slowly  retuni,  ic 
some  instances  with  ultimate  perfect  cure,  but  mostly  with  a 
certain  amount  of  impaired  power  of  resisting  rapid  altematious 
of  temperature,  especially  cold.* 

When  a  foreign  body  is  lodged  in  or  among  nerves,  it 
may  induce  tetanic  symptoms  of  a  fatal  character,  or  great 
irritation  and  intense  pain  may  result;  and  unless  the  sourM 
of  these  latter  symptoms  can  be  found  and  removed,  if  in  » 
large  nervous  trunk  of  one  of  the  exti-emities,  they  will  some- 
times lead  to  the  necessity  of  amputation.  The  gun-shot 
injuries  which  cause  division  of  large  nerves  are  usually  at' 
tended  with  so  much  destruction  of  other  parts,  that  the 
question  of  amputation  has  scarcely  ever  to  be  considered  in 
reference  to  lesions  of  nerves  alone. 


•  Durinff  the  war  in  the  United  States,  under  orders  from  Stu^dn-OMwnli 
Dr.  Uaiiimond,  in  the  year  \SiVi,  a  autnber  nf  patipnta,  Ubourinp  under  gun-#b« 
wound*  and  injuries  of  nerves,  were  rt^llected  and  treated  in  a  special  hoipit*!. 
in  I'hilfttlelphift.  These  patienta  are  dpixrilied  im  having; included  repn^iientatirat 
of  every  ci^ncfivable  form  of  ner%-e  injury,  from  whot  and  shells,  aabrfi  ruts,  coif 
lUBions.  antl  cH.tlncBtions.  The  resnlta  of  the  observations  at  thin  Lnvpital  lui« 
beon  publiRlied  in  fl  small  volume,  entitled  Gim-«fu)t  ffWndx  and  other  /pr/NriM 
of  No-pen,  by  S.  W.  Milcliell,  M.D.,  ti.  R.  MorehouWj  M.D.,  and  W.  W*.  Ke«i, 
M.I>.;  PhilaaelpUia,  Lippincott  &  Uci.,  1804. 
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Tetanus. 

One  cause  of  fatal  termination  in  gtin-shot  wounds  is  tetanus. 
It  a  generally  believed  tliat  tlie  proportion  of  deaths  from  this 
sTrcire  is  greater  after  actions  in  ti-opical  climates^  and  that  ex- 
[■  'i'lrc  to  the  night-air  in  such  regions  has  some  special  effect 
in  producing  them.     The  most  common  cause  appears  to  be, 
iiowerer,  the  local  injury  to  nerves,  already  mentioned,  pro- 
duciiig  irritation  along  their  course,  and  so  lending  to  some 
morbid  condition  of  the  ganglionic  portions  of  the  motor  tracts 
tj(  the  spinal  cord.     In  the  Crimean  campaign,  the  projwrtion 
of  tetanus  vrna  remarkably  sniall   as   compared  with   former 
vui,  being,  according  to  the  returns,  only  0*2  per  cent,  of  the 
nmnber  wounded.     Dr.  Scrive   records   that  not  more  than 
thirty  oases  of  tetanus  occurred  among  the  French  wounded 
dnriDg  the  whole  Crimean  war,  and  this  would  show  a  some- 
wlat  less  ratio  even  than  in  the  British  army.     Dr.  Stromeyer 
noords  only  six  cases  of  tetanus  among  2.000  wounded  in  the 
campaign  of  1849  against  the  Danes.     Tliree  of  these,  in  which 
the  disease  assumed  a  chronic  forra,  recovered.     Warm  baths 
and  opium  were  the  remedies  in  the  successful  cases.     Three 
hnodred  and  sixty-three  cases  of  tetanus  were  reported  during 
the  war   in  the   United   States,   and  of  these   the   Surgeon- 
General's  report  states   330  terminated   fatally.     Of  the  27 
^Klvooreries,  the  disease  was  of  a  chronic  form  in  23.     In  the 
^F^  fcur  remaining  cases,  the  symptoms  were  very  grave ;  in  two 
I     of  them  recovery  took  place  under  the  use  of  opiates  and  stimu- 
i     lints;   in   the  other  two,  after  amputation  of  the  wounded 

^F  Three  casee  of  tetanus  occurred  to  the  writer,  in  the  Crimea, 
iA(T  gun-shot  wonnds :  all  proved  iatal.     In  one  there  was  a 
sererc  fracture  of  the  ischium  and  injury  of  testicle  by  grape- 
iljut     In  a  second,  a  rifle-ball  entered  just  above  the  left  knee, 
aad  lodged.     Eight  days  after  the  injury,  an  abscess  was  opened 
Oa»r  the  tuberosity  of  the  ischium,  and  the  ball  was  removed  from 
that  spot.     The  same  day  tetanus  set  in,  and  the  patient  died 
three  days  afterwards.     The  ball  had  injured  the  sciatic  nerve, 
irhich  wasfonnd  to  be  reddened  superficially,  while  the  neurilenui 
also,  under  an  ordinary  magnify ing-glass,  showed  indications  of 
infiunmiation.     A  piece  of  cloth  was  found  lying  midway  in 
the  long  sinus-like  wound  made  by  the  ball.      In  u  third,  the 
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bullet  passed  through  the  axillary  region.    The  patient  pro 
greased   favoiinibl^  for  some   da)*s,   when    tetanic    syruptoml 
api>earcd,  and  under  these  he  sank.     At  the  post-inortem  er 
amination,  some  detached  pieces  of  woollen  clotli  were  fouw 
lying  entangled  among  the  axillarj'  plexus  of  nerves.     Twenty^ 
one  cases  altogether  supervening  on  gun-shot  injuries  are  shown 
in  a  table  in  the  Crimean  records.     Of  these,  ascertained  in- 
juries to  nerves  by  projectiles,  or  division  of  nerves  by  ampu- 
tation,  occurred  in  eleven    cases ;    throe    followed   compound 
fi-actures,  and    seven  flesh-woiuids.      Tlie   average   period  at 
which  the  tetanic  symptoms  appeared  was  eight  da^-a  and  & 
half  after  the  receipt  of  the  injury ;   their  diiration  prior  to 
death,  three  days  and  a  half.      One  case  only  recovered: 
soldier  of  the  l>3rd  Regiment,  wounded  in  the  right  buttock  by 
a  shell-explosion.     A  fra^^ent  nearly  a  pound  in  weight  wm 
removed  soon  after  the  injury.     Seventeen  days  after,  trismofl 
set  in,  when  a  further  examination  of  the  wound  led  to  the 
discovery  of  an  angular  fragment  of  shell   which    had  been 
previously  overlooked.     It  was  deeply  lodged,  and  resting  on 
the  sciatic  nerve.     On  removing  this,  which  weighed  eighteen 
ounces,  the  sheath  of  the  nerve  was  seen  to  be  lacerated  to 
nearly  one  inch  in  extent.     Calomel  and  opium  were  now  given, 
salivation  appeared  three  days  afterwards,  the  trismus  subsided, 
and  the  man  gradually  convalesced. 

Beyond  the  extraction  of  any  foreign  bodies  which  may  have 
lodged,  as  in  this  last  case,  it  is  not  known  that  there  are  as/ 
indications  for  special  treatment  of  tetanus  as  occurring  after 
gun-shot  injiuies.  The  employment  of  wooraU  has  agnin  be«i 
brought  into  notice  by  its  successful  administration  by  M.  VelU 
of  Turin,  in  the  case  of  a  French  sergeant  wounded  by  ft 
musket-ball  which  lodged  in  the  metatarsus  of  the  right  foot, 
on  the  4th  of  June  1859,  at  the  battle  of  Magenta.  The  pro- 
jectile was  extracted  tliree  days  after  his  admission  into  hospital 
at  Turin,  on  June  10,  and  tetanus  set  in  three  days  afterwards. 
But  the  woorali  failed  in  two  other  cases ;  and  it  is  has  yet  to 
be  determined,  should  it  be  found  to  possess  any  peculiar  power 
over  tetanic  spasm,  to  what  class  of  cases  its  properties 
are  applicable.  The  Surgeou-Genei-al's  report,  before  quoted, 
states  that  its  value  as  a  curative  agent  was  not  tested  in  tW 
cases  of  tetanus  which  occurred  in  the  United  States  duritig 
the  war.     (See  Tetantts.) 
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Hospital  Gaxobeke,  a  commou  disease  of  woundwl  soldiers^ 
when  circumstauoefl  of  war  lead  to  over-crowding  in  ill- 
rentiUted  biuldings,  and  to  deticieucr  in  the  proper  number 
of  ftttendaiit«  for  securing  peraonal  cleanliness  and  purity  of 
■tmo^phert%  often  associated  with  inferior  diet;  and  Py.^mia, 
»  Cnetjuent  cause  of  fiEitaJ  termination  after  gun-shot  fractures, 
iiijurieA  of  joints,  and  other  suppurating  woauds,  especially 
imder  the  inflnence  of  circnm stances  like  those  above  namedf 
,  an  treated  separately  under  their  respective  heads. 


Ajtjirthesia  tn  Gtm-SHOT  WoriroB. 

complete  appUoability  of  chloroform  as  an  oneesthetic  to 
ries  caused  by  ^n-shot  is  now  generally  established.  Ether 
|ttill  believed  by  many  sur^^us  in  the  United  States  to  be 
free  from  danger  than  chloroform.  It  is  stated  in  the 
jn-Grcoeral's  report,  that  the  returns  of  2S,260  surj^ical 
Opemtions,  performed  ou  the  held  or  in  general  hospitals  during 
the  late  civil  war,  showed  that  chloroform  was  used  in  60  per 
«ent,,  ether  in  30  per  c«nt,,  and  a  mixture  of  the  two  in  10  })er 
eesL;  and  further,  that  at  the  general  hospitaU,  the  givater 
nfety  of  etlier  as  an  aneesthetic  was  commonly  conceded.* 

t3»e  firet  opijortunity  of  testing  chloroform  largely  as  an 
mtsthetic  agent  in  military  surgery  occurred  iu  the  Crimean 
mx,  and  a  long  report  on  the  subject  will  be  found  iu  the 
Me^liral  and  Sanjical  HiMtrry  of  the  Campaig^n,  The 
teuor  of  this  report  is  to  curtail  the  use  of  chloroform — 
in  minor  operations  on  the  grotmd  of  occasional  bad  results, 
ewn  when  the  drug  is  of  good  quality  and  properly  administ43red, 
or,  in  cases  where  the  shock  is  very  severe,  on  tlie  ground  that 
nek  do  not  rally,  owing  to  the  depressing  effect  of  the  drag, 
tfinr  th*  anasthesia  has  giiue  off;  or  iu  secondary  operations, 
fiom  Um  systems  of  the  patients  having  been  much  reduced  by 
parulKiit  discbarges.  But  from  the  report  it  appears  that  only  one 
,{itieot  died  from  the  effects  of  chloroform,  and  in  this  instance 
ftofewor  Maclugan,  of  Edinburgh,  to  whom  a  portion  was  for- 
nrded  for  pxanii  nation,  reported  the  drag  to  be  *  acrid  and 
mseoos  when  inhaled,*  and  '  totally  unfit  for  use."  On  the 
etlter  luuid.  Dr.  Scrive,  chief  of  the  French  Medical  Department 
IB  the  £ast,  has  written  in  his  RelaUan  medico-cKirurgicale  de 
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la  Campagnt)  d'OriWi^  p.  465 ;  *De  tous  les  morens  thf^rapen* 
tiques  employes  par  Tart  chinirgical,  ancun  n'a  6t(5  aussi  efficace 
et  n*a  reusei  avec  un  succt^s  ausai  coraplct  qae  le  chlorofonne; 
jamais,  dans  aucune  circonstancc,  son  manicment  sur  des  uilUen 
de  b!e8s^«  n'a  causi?  le  moindre  accident  si^rieux;'  and  more 
recently,  Surgeon-Major  M.  Ariuaud  has  written :  *  Duriug  the 
Italian  war  chloroform  was  as  extensively  used,  and  was  u 
harmless,  as  in  the  Crimea.  I  never  heard  of  an  accident  firom 
its  use.'  During  the  late  civil  war  in  the  United  States  sevea 
deaths  were  ascribed  to  the  use  of  chloroform ;  at  the  same  tinw 
the  Surgeon-General's  report  mentions  that  the  returns  indicate 
it  was  administered  in  not  less  than  80,000  cases.* 

At  the  commencement  of  the  Crimean  war  the  Inspector 
General  at  the  head  of  the  British  Medical  Department  circa- 
lated  a  memorandum  *  cautioning  medical  officers  against  the  iwe 
of  chloroform  in  the  severe  shock  of  serious  gun-shot  wounds;' 
but  na  far  OS  chloroform  was  available,  it  was  used  by  maoj 
mcdicaJ  officers  from  the  commeucement  of  the  campaign,  and 
its  employment  became  more  general  as  the  campaign  advaatwl. 
It  was  constantly  used  in  the  division  to  which  the  writer 
belonged  throughout  the  war,  and  no  harm  was  ever  noticed 
from  its  use,  while  certain  advantages  appeared  especially 
to  fit  it  for  military  surgical  practice.  So  far  from  addini;  toj 
the  shock  of  such  cases  as  an  army  surgeon  would  8«l*?ct  for| 
operation,  the  use  of  chlorofurm  seemed  to  support  the  padeati 
during  the  ordeal ;  and  the  writer  has  several  times 
soldiers  within  a  brief  period  after  amputation  for  extensive  gan>l 
shot  woundSj  and  restoration  to  consciousness,  calmly  subeidfl 
into  natural  and  refreshing  sleep.  One  reason  for  not 
chloroform  in  the  Inspector- General's  caution  was,  fbat  the  sn 
of  the  knife  is  a  [wwerful  stimulant;  bat*  pain,*  it  ha^ 
remarked  by  a  great  surgeon,  *when  amounting  to  a 
degree  of  intensity  and  duration,  is  itself  destructive,' 
there  can  be  little  doubt  that  the  acute  pain  of  surgical  opeit-^ 
tions,  superadded  to  the  pain  which  has  been  endured  in 
sequence  of  severe  gun-shot  fractiu-es,  lias  often,  where  chlo 
form  has  not  been  used,  intensified  the  shock  and  led  to  : 
results.  In  civil  surgery,  statistical  evidence  has  demonst 
that  the  mortality  after  surgical  operations  has  lessened  sin 


*  Cirevlar  No.  6,  p.  87,  where  brief  abstract  reporta  of  the  sev«i  fatal  oieKl 
■bore  rofened  to  mftj  be  found. 
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of  chloroform ;  and  it  is  believed  the  same  restilt  would 
ra,  if  opportimity  existed,  in  army  practice.     In  the 
if  a  case  in  the  Crimea,  instancing',  perhaps,  the  greatest 
ution  of  injuries  from  gim-shot  of  any  which  recovered, 
bcleod    remarks   casually   in   his   Noieiiy   p.   265,    *This 
tion  was  of  course  done  under  chloroform,  otherwise  it 
tionable  whether  Uie  openition  could   have  been  per- 
at  all,  the  patient  wns  so  much  depressed.'     Mr.  Gxithjie, 
Lddenda  to  his  Co mm/m (a n>jt,  remarked,  from  the  reports 
es  which  had  reached  him,  that  chloroform  had  been  ad- 
red  in  all  the  divisions  of  the  army  save  the  second,  and 
Bn  generally  approved;  and  that  the  evidence  was  sui- 
te authorise   surgeons  to  admijiister   it   even   in  such 
)  as  those  requiring  amputation  at  the  hip-joint.     The 
rector- General  Alexander  amputjited  in  three  instancts 
up-juint  after  the  battle  of  the  Alma  imder  chloroform 
on  the  21st,  and  one  on  the  22nd  September — and  all 
¥ed  to  be  carried  on  board  ship  on  the  latter-named 
ft  two,  as  before  8tate<l,  live<l  several  weeks.     The  absence 
{eased   shock  from   pain   dm*ing    the   amputation   very 
1^  enabled  the  patients  to  withstand  the  fatigue  of  re- 
iio  the  coaM,  and  embarkation  on  board  ship. 
(lut  frequently  happen  in  military  practice  that  several 
bns  have  to  be  performed  in  mpid  succession  on  the  same 
f  from  necessity  of  a  speedy  removal  of  the  wounded ; 
loreover,  from  the  number  of  eaaes  which  are  suddenly 
I  on  the  care  of  the  army  surgeons  after  a  general  en- 
*nt,  it  must  freqxiently  occur  that  the  diagnosis  of  a  case 
ft  or  less  doubtful.     In  such  instances,  the  use  of  chloro- 
3by  diminishing   pain  and  preventing  shock,   and  thus 
(the  opportunity  of  more  accurate  examination  of  parts, 
^  particularly   valuable   in  army  practice.      After   the 
I  of  Alma  and  Inkermaun,  when  orders  were  given  to 
|t2te  wounded  as  soon  as  jinssible,  the  first-named  con- 
HB  frequently  occurred.     Tlie  case  of  Sir  T.  Trowbridge 
led  by  Mr.  Guthrie.     Tliis  officer  had  Ixjth  feet  completely 
fed  by  round-shot  at  Inkcnnann,  and  it  was  necessarj'  to 
ftte,  on  one  side  at  the  ankle-joint,  on  the  other  in  tJie 
ke  use  of  chloroform  enabled  the  two  operations  to  be 
Bed  within  a  few  minutes  of  each   other  with  perfect 
I.     In  illustration  of  the  second  casualty,  the  following, 
liappened  to  the  writer  at  Alma,  may  be  named.     A  man 

as 
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of  the  Grenadier  company  of  tKe  19th  Regiment  had 
smashed  by  round  shot.  It  was  a  question  whether  the  fractuB 
of  bone  extended  into  thft  knee-joint.  Two  superior  6tafl| 
surgeons  were  near ;  a  hasty  consultation  was  held,  and  ( 
was  decided  that  the  probabilities  were  in  fevour  of  the  joid 
being  intact.  Amputation  was  performed,  and  the  tibia  si)W| 
off  close  to  the  tubercle.  It  was  then  rendered  evident  th^ 
there  was  fissured  ft-acture  into  the  joint.  As  soon  as  the  null 
had  recovered  from  the  state  of  ansesthesia,  the  necessity  of 
amputation  above  the  knee  wa«  explained  to  him,  and  he  readira 
assented.  This  was  shortly  afterwards  done,  and  tlie  man  re- 
(Covered  without  any  imusual  symptoms,  and  was  invalided  M 
England.  It  is  not  likely,  without  chloroform,  in  a  doubtfol 
case  of  this  kind,  that  the  chance  of  saving  the  knee  wooM 
have  been  conceded. 

In  the  British  army  in  field  operations  chloroform  has  gew* 
rally  been  applied  by  simply  pouring  it  upon  lint.  The  chief 
objection  against  this  in  the  open  air  is  probably  the  wmti 
which  is  likely  to  be  occasioned.  In  the  Confederate  9taten 
diiring  the  late  war,  it  became  necessary  to  economise  the  art 
of  chloroform  to  the  utmost,  owing  to  its  extreme  scarcity  and 
very  high  cost.  Under  these  circumstances.  Professor  Chisbolni 
invented  a  smuil  metui  inhaler,  fitted  fur  insertion  into  the  nos- 
trils, through  which  alone  the  chloroform  vapour  was  inspire^ 
while  tlie  mouth  was  left  free  for  breathing  atmosphei-ic  air. 
All  waste  from  evaporation,  even  in  the  open  air,  was  avuidrf 
by  the  use  of  this  instrument.*  Dr.  Scrive  said  it  always  ap- 
peared to  him  most  advantageous  to  use  a  special  apparatus, 
well  to  measure  exactly  the  doses,  as  to  guarantee  a 
amoimt  of  uiiiture  of  air ;  and  that,  although  he  never 
fatal  result,  he  had  several  times  seen  excess  of  chlorofoi 
tion  from  the  use  of  lint  rolled  up  in  the  shape  of  a  funnel.  Tb< 
instructions  which  he  gave  were,  not  to  pu^RS  beyond  the  stage  d 
strict  insensibility  to  pain,  never  to  wait  for.  complete  musoultf 
relaxation  j  and  to  this  direction  being  carried  out  he  nttributei 
the  fact  that  no  death  occurred  from  chloroform  in  the  French 
army  in  the  Crimea.  With  regimi  to  ether,  the  quantity  le- 
qiured  to  produce  anffisthesia — from  four  to  eight  ourn 
renders  the  use  of  this  agent  almost  impracticable  in  exteiuii4 
army-operations  in  the  field. 

THOMAS  LONGMOBB. 


^ys  ap> 
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*  Dr.  Chiflholm's  Chloroform  Inlialars  have  been  mauuTactured  br  MMB& 
n'eiss,  of  iliu  Stnuid. 


iUKD8    OF    THB    SOALP.      CONTOSION    OP    THE    BoNE. 

I  been  ihciugh.t  axlvisable,  for  practical  purposes,  to  treat 
f  these  injuries  together,  oa  they  are  often  combined  in  civil 
kd  what  appeared  a  simple  wound  of  the  scalp  is  ultimately 
iB«qaentIy  found  to  have  been  complicated  by  much  more 

^ mischief — contusion  of  the  bone. 
0  various  forms  of  scalp  wounds  occurring  in  dally  life, 
0  produced  by  heavy  bluws,  or  those  in  which  flaps  have 
ore  or  less  extensively  detached,  are  the  most  common, 
ia  are,  for  the  most  part,  accompanied  by  braising 
[)ft  parts ;  but  it  not  unfrequently  happens  that  these 
Lwonnds  of  the  scaJp  present  the  appearance  of  a  clean 
look  exactly  as  if  they  had  been  produced  by  some 
aent.  These  flap  wounds  are  more  common  abont 
^  than  in  any  otber  part  of  the  body,  and  it  is  in  this 
ktoo,  that  the  most  exbensive  wounds  of  this  kind  are 
uy  met  witli,  the  greater  part  of  the  skull  being  at  times 
Upd,  and  even  the  ears  torn  away. 

■d  wounds  of  the  scalp  are  to  be  treated  like  common  in- 
rounds,  and  in  many  instances  they  heal  just  as  readily. 
her  is  there,  in  the  present  day,  any  question  as  to  what 
■  done  with    flap  wounds  of  the  scalp.     After  careful 

^b    n#  Iw^.lt     flni»fm*aQ    ^F    fl\a     VD/Mtnr1       f.liA     flan       lii^vrinr^i* 
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under  the  occipito-frontalis,  thej  carry  with  them  a  rich  supp 
of  blood-vessels;  and  hence  the  reason  why  these  flaps  i 
seldom  slough,  and  why  they  so  readily  heal. 

The  bone  of  tlie  sVull  being  exposed  makes  no  difference  as 
the  plan  of  treatment ;  for  flap  wounda,  with  exteusire  eiposn 
of  the  bone,  otteu  heal  without  a  single  drawback,  and  that 
cases  where  such  a  result  appeared  almost  hopeless. 

The  wound  may,  however,  not  heal  by  first  intention ;  an 
under  such  circumstances,  either  granulations  spring  up  frit 
the  surface  of  the  exposed  bone,  or  thin,  almost  imperceptiW 
scales  of  bone  are  thrown  oET,  and  union  by  second  intenttil 
follows. 

Htemorrhage  in  scalp  wounds  is  seldom  very  troublesoni 
Both  ends  of  the  divided  vessel  can,  for  the  most  part,  1 
readily  secured,  or  pi-essure  may  be  established  on  the  ma 
trunk,  at  some  distance  &om  the  wound.  In  a  wonnd  of  tl 
lower  part  of  the  temporal  fossa,  hroraorrhage  from  the  deep 
vessels  may,  however,  be  very  difficult  to  deal  with ;  and 
such  a  case,  should  the  bleeding  reciu*  and  become  dangeioi 
notAvithstandiug  all  our  local  means,  the  question  of  appiyi 
a  ligature  to  the  external  or  to  the  common  carotid  artfl 
may  arise. 


itun^ 


Wounds  of  the  scalp,  even  of  the  most  trifling  nat 
not  unfretjuently  followed  by  inflammation  of  an  erysipelaU 
character,  affecting  sometimes  the  skin  only,  but  much  nM 
commonly  the  loose  cellular  tissue  under  the  occipito-fronti 
muscle. 

If  erysipelas  alone  eust.,  the  local  treatment  is  to  be  of  1 
simplest  kind.     The   frequent  lancet -punctiu-ings,  so  atrooi 
advocated  some  few  years  back,  are  not  necessary ;  they  i 
exceedingly   painful,   and  they  certainly  do    not    lessen 
duration  of  the  disease. 

DifTiise  cellular  inflammation  of  the  scalp  first  shows  it 
by  slight  puffiness,  without  any  redness  of  the  skin,  in 
neighbourhood  of  the  wound  ;  and  this  local  indication,  if 
ushered  in,  is  soon  followed  by  general  symptoms — fever 
ness  and  rigors.  An  outpouring  of  l}'mph  subsequently  tl 
place  into  the  meshes  of  the  loose  cellular  tissue,  and  i 
more  or  less  iiiduration  and  great  thickening  of  the  so 
which,  when  cut  into,  presents  a  brawn-like  appearance, 
ckcd,   this  form  of  inflammation  soon  leads  to  exteii 
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sloujjhing,  and  large  portions  of  the  cellular  tissue  are  rapidly 
dostroyed. 

Oa  the  first  appearance  of  puffinesa  around  a  scalp  wound,  a 
free  exit  should  be  given  to  the  effused  fluid,  and  for  this 
purpose  the  adlierent  lips  of  the  wound  ou^jht  at  once  to  be 
separated.  In  lurge  ilap  wounds,  however,  it  is  seldom  ne- 
cessarjr  to  destroy  all  the  adhesions ;  a  free  separation  of  the 
%6  of  the  wound  at  different  points  is,  in  most  cases,  all  that 
iioeoessary,  and  then  a  warm  [widtice  or  fomentsitions  sliould 
be  applied.  Should  the  effusion  spread  notwithstanding,  the 
sjatem  of  free  puncturing  may  be  adopted  with  great  atl- 
rutage,  and  in  the  more  threatening  cases  iuciaioufl  will  be 
absolutely  necessary.  Jn  such  cases,  the  essential  point  is 
I2wt  the  knife  should  be  carried  freely  down  to  the  bone  ;  and 
U  to  ihti  length  of  the  incision,  it  is  better  that  it  should  not 
be  extensive.  Limited  incisions  answer  every  purpose;  and 
ibej  lessen  the  danger  of  htcmoiThagc,  which,  in  persons  of 
bmken-down  constitution,  may  become  a  matter  of  vital  im- 
portance. 

Such  incisions,  provided  the  general  condition  of  the  patient 
be  good,  will,  in  the  great  majority  of  cases,  prevejit  any  very 
extensive  sloughing  of  the  cellular  tissue  of  the  scalp.  lu 
some  cases,  however,  extensive  sloughing  of  the  cellular  tissue 
does  take  place,  and  the  tendon  of  the  ocuipito-frontalis 
nwwle  and  the  pericranium  may  become  involved;  but  the 
•calp  itself  vexy  rarely  perishes.  This  is  easily  accounted  for 
bj  the  peculiar  distribution  of  the  arteries  in  this  region,  the 
trunks  and  main  branches  of  which  here  all  lie  immediately 
luider  the  skin.  And  occasionally,  to  add  to  the  difficulties,  a 
W^e  arterial  trunk  is  laid  open  by  idceration,  and  hflemorrhage 
«Mues,  the  source  of  which,  owing  to  the  blood  accumulating 
Qadcr  the  detached  scalp,  it  may  at  first  be  difficult  to 
make  out. 

With  proper  management,  it  is  surprising,  notwithstanding 
tU  this,  U)  see  how  well  a  case  of  this  kind  may  do.  The 
ploughs  separate,  but  the  extensively -detached  scalp,  loose  and 
bog-like,  being  kept  alive  by  its  vessels,  soon  re-adapts  itself  to 

whatever  structures  may  be  left,  and  ultimately  becomes  firmly 

Adherent  to  them. 
The  general  treatment,  both    in    erysipelas  and  in  diffuse 

cellular    inflammation    of   the   scalp,   must  be   of  the   most 

generous  kind.    Tonics  und  diffusible  stimulants  must  be  re- 
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sorted  to  at  a  very  early  period  ;  and  it  will  be  advisabla^ 
freely  to  administer  such  stiiniilants  — brandy,  wine,*A<5.= 
the  patient  may  have  beeu  accustomed  to. 


A  simple  blow  on  the  head,  with  or  withont  a  scalp  wouni 
may  sooner  or  later  lead  to  mischief  about  the  bones  of  thi 
calvnria.  Sometimes  the  diseased  action  thus  set  np  endsti 
hypertrophy  of  the  bones ;  this  may  go  on  for  years,  and 
calvaria  thus  become  enormously  thickened.  Of  this  there  i 
a  well-marked  example  in  the  Museum  of  the  Eoyal  CoUe^^  o 
Surgeons.  In  the  vault  of  this  skull  the  bones  are,  in  sonift 
parts,  no  less  than  eleven  lines  in  thickness. 

Again,  the  disesBed  action  thns  set  iip  may  lead  to  cariee 
necriisis  of  the  cnlvariiu  And  here  the  disease  may  be  limited 
to  the  original  seat  of  the  injury,  or  it  may  spread  far  iM 
wide,  affecting  either  one  or  both  tables  of  the  bones.  In  soot 
cases  even  the  mischief  has  spread  over  the  whole  vault  ofl^H 
Bkull.  Specimens  of  extensive  disease,  Umited  to  the  oflH 
parts  of  the  calvaria,  and  caused  by  a  simple  blow,  exist  in  the 
Museums  of  the  Royal  College  of  Surgeons  and  of  St.  (ieorp'! 
Hospital.  Dr.  Abercrombie*  mentions  a  case  in  which  tl» 
inner  table  alone  of  the  calvaria  was  thus  extensively  destroyedi 
In  Norris's  caset  the  disease  attacked  both  tables  of  the  whoh 
of  the  calvaria,  and  extended  even  as  far  as  the  foramen 
mafi^um.  The  skull  is  now  in  the  Museum  of  the  Bopl 
College  of  Surgeons.  J  Mr.  Drummoud's  case  §  affords  anotbei 
example  of  extensive  destruction  of  the  vault  of  the  skill^ 
originating  in  a  blow  on  the  head.  But  of  cases  of  this  Inod 
Saviard's  [|  is  the  most  extraordinary.  In  this  case,  two  yew 
after  a  blow  on  the  head,  the  whole  skull-cap  came  bodily  away 

The  treatment  of  such  cases  diflers  in  no  wise  from  that 
caries  and  necrosis  of   the  skull  arising   from  other  caiisel 
Matt<?r  pent  up  under  the  scalp  must  be  let  out,  and  the  h 
pieces  of  bone  remove*! ;  and  occasionally,  but  very  rarely,  th 
application  of  the  trephine  may  become  necessary.     But  in  thi 


*  JMwMW  «/  <A«  ItrttiH,  2nd  edit  p.  180. 

t  Thtm.  of  the  Afrd.  >Snr.  nf  LmdoHy  vol.  i.  p.  168. 

J  Ptithal.  Cat.,  IH47,  to].  U.  p.  115.    It  is  entered  is  »  specimea  of! 
culftttd  ti-pliilitic  dWfu*^;  but  this  is  en  error. 
J  Mrtl.'f'hSr.  TroMn.  vol.  xxxiv.  p.  103, 
II  JZ«.  tTOlu.  OAiV.,  1702,  p.  iJ8ti. 
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ve  cannot  be  too  cautious,  uotwitbst&nding  ihe  lirilliant  results 
obtoined  io  former  times  bjr  tbe  extensive  applicatdoa  of  this 
uutnunent. 

In  the  above  eases,  tbe  miscbief  in  tbe  bone  was  chronic ; 
b«t  a  blow  on  tlie  bead,  with  or  without  a  scalp  wound  de- 
liiidiji^  tbe  boue,  may  be  ffdiowed  by  inilauim^tiun  of  un  ucute 
cliimict*?T,  tbe  starting-point  of  which  is  in  the  diploe,  where 
the  bktw  is  followed  Viy  an  extrHvasation  of  blood,  or  a  breaking- 
•I'lm  of  tbe  cancellous  tissue ;  the  compact  tables  suffering 
WtlitUe  from  the  injur)*. 


hflaramation  of  tbe  diploe,  in  connexion  with  snob  a  con- 
hBion,  is  fraught  with  danger.  The  inflaniumtion  may  at  any 
nwinent  spread  to  the  internal  table  of  the  bone,  and  from 
thf.nce  to  the  membranes  of  the  brain  ;  nnd,  involving  some  of 
tiie  veins  of  the  diploe,  it  may  also  lead  to  purulent  infection, 
tnd  secondary  deposits  in  various  parts  of  the  body. 

The  patient  having  recovered  from  the  immediate  effects  of 
the  injury,  may  for  a  time  appear  to  be  in  perfect  health ;  and 
thia  matters  generally  go  on  for  a  fortnight  or  three  weeks, 
when  a  change,  slight  at  first,  takes  place.  When  there  is  a 
woond,  it  loses  its  healthy  aspect,  and  this  is  accompanied  by 
rtrerislmess  and  pain  in  the  head ;  then  follows  a  spontaneous 
Bw«Biou  of  the  periosteum ;  and  the  bone,  if  denuded,  becomes 
dn  and  discoloured.  Such  are  the  first  indications  of  mischief; 
aod  DOW,  should  the  inflammation  spread  from  the  internal 
tible  of  the  bone  to  the  dura  mater,  this  membrane  secedes 
from  the  affected  bone,  and  its  outer  surface  is  covered  with 
b™ph  or  pus.  Thns  far  the  mischief  is  circumscribed ;  but 
tliea  the  inflammation  reaches  the  parietal  arachnoid,  it  spreads 
"•we  or  less  over  the  free  surface  of  this  membrane,  and  soon 
^Ives  the  viscera  layer  of  tbe  arachnoid,  the  pia  mater,  and 

K corresponding  surface  of  tlic  bruin.  Meanwhile  the  symp- 
i  become  more  and  more  marked — increased  feveriahnesa, 
'•petted  rigors,  intense  pain  in  the  head,  sickness,  drowsiness, 
occuiona)  vrandering,  coma,  and  sometimes  paralysis. 

In  all  this,  it  is  held  that  the  affection  of  the  bone  is  the 
Miential  element;  and  such  no  doubt  is  the  rule.  It  was, 
liowever,  tanght  by  Pott,*  that  the  affection  of  the  bone  was 
tiij  secondary  to  that  of  its  membranes. 

•  /*;.  o/lht  Umd,  17C8,  p.  30. 


In  tlie  treatment  of  tliese  cases,  the  first  question  is,  wliett 
the  Inflammation  likely  to  arise  from  a  contusion  of  the  eke 
bone  can  be  prevented.  Free  bloud- letting  at  the  onset  of  1 
B^'niptoms  would,  it  was  at  one  time  thought,  prevent  fartl 
miftchief ;  and  by  Pott,*  especially,  ^reat  success  was  attribui 
to  this  plan  of  treatment.  But,  as  I  shall  hereafter  expla 
these  successful  oases  were,  I  believe,  instances  of  inflanmuiti 
beginning,  not  in  the  dura  mater,  bnfc  in  the  visceral  layers 
the  membiunea  of  the  brain,  and  dependent  upon  what 
commonly  called  coucussioa.  It  is  no  doubt  right,  as  soon 
inflammatory  symptoms  make  their  appearance  after  a  blow 
the  head,  to  have  recourse  at  once  to  antiphlogistic  remedi< 
but  the  prospect  of  the  benefit  likely  to  be  derived  from,  i 
treatment  must  depend  upon  the  cause  of  the  inflammati 
In  iiiBanunation  dependent  upon  concussion  of  the  bniin,  ai 
phlogistic  remedies  will,  in  the  great  majority  of  cases,  be 
very  great  use ;  but  iu  iuflamniatiun  beginning  in  the  dip 
and  spreading  to  the  dura  mater,  they  will  be  of  little  or 
avail ;  and  hence  the  reason  whj  we  so  commonly  find  ih 
cases  running  their  coarse,  notwithstending  blood-letii 
mercuiy,  &c. 

The  increase  of  the  symptoms  leads  to  the  question  of  I 
.phining  in  such  cases. 

Trepiiining  for  matter  between  the  bone  and  tlie  dura  mi 
appears,  in  Pottos  hands,  to  have  been  a  most  sitcccssful  ope 
tion.  Blow  on  the  head — subsequent  secession  of  the  p 
cranium^ — pain  iu  the  head — fever — rigors — application  of 
trephine— evacuation  of  matter™ cured.  Such  is  the  hist 
of  the  majority— five  out  of  eight— of  the  cases  in  which  ] 
applied  the  trephine. t  But  no  such  success  has  attended 
practice  of  other  surgeons.  On  the  one  hand,  the  dura  nu 
has  been  found,  over  and  over  again,  perfectly  sound  in  ci 
where  the  trephine  has  been  applied  for  precisely  similar  sy. 
toms ;  and,  on  the  other  hand,  although  matter  may  have  \ 
found  between  the  bone  and  the  dura  mater,  the  patient 
nevertheless  died.  I  have  repeatedly  seen  the  ti*ephiue  app 
under  such  circumstances,  and  matter  evacuated,  but  wilJ 
any  permanent  benefit.  Indeed,  the  successful  Issue  of  a 
of  trephining  for  matter  between  the  bone  and  the  dura  m 
is,  I  believe,  all  but  unknown  to  surgeons  of  our  own  time. 


/«.'.  of  (he  JIniil,  17CS,  p.  G5. 
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Pott  was  successful  because  the  inflaininatton  in  the  majority 
fif  his  cases  happened  to  be  sfcrictlj  limited  to  the  outer  surface 
of  the  duru.  mater  ;  aud  this  Pott  thought  was  frL'queutlj  the 
ewe:  but  further  exjx;rieuce  has  proved  thiit  this  strict  liinita^ 
[  titm  of  the  inflammation  is  quite  exceptional.  In  everjr  case  of 
bone  in  which  1  have  found  inHammation  on  the 
'Siu'face  of  the  dura  mater,  I  harenlso  found  iaflamma.tion 
on  the  free  surface  of  the  arachnoid. 

With  this  all-bnt  constant  diffuse  suppuration  of  the  arachnoid 
wliich  acoouipauies  inflammation  of  the  dura  mater  in  comiec- 
i  with  contused  bone,  there  is,  then,  but  very  little  hope  of 
ag"  any  g€x>d  by  trephining ;  but  as  the  operation  is  the 
i]y  chance  left,  we  must  not  lay  the  trephiue  aside  altogetlier, 
i&  some  surgeons  hare  done  in  these  cases. 
Id  order,  however,  that  we  m:iy  avoid  the  rlslc  of  applying 
Vh»  trephine  in  cases  where  the  dura  mater  is  healthy,  we  must 
[Ik  especially  careful  to  operate  in  those  cases  only  where,  in 
lilition  to  fever  and  rigors,  aud  to  the  local  sigus  about  the 
ae,  there  are  also  well-marked  brain-syiiij)toma— couul,  and, 
belter  atill,  hemiplegia.  With  such  a  train  of  symptoms, 
Jfnipb  or  pus  has  invariably  been  found  butweeu  the  Ixnie  and 
:  dbra  mater  in  oil  the  ca^es  in  wbiuh  J  have  seen  the  skull 
perforated* 

Now  and  then,  but  very  rarely,  the  matter  in  the  cavity  of 

llbe  a.rachnoid,  instead  of  being  dift'used,  is  limited  by  lymph 

eing  together  the  two  layers  of  the  serous  membrane ;  and 

is   formed  a    jjerfectly  circumscribed   abscess.     In    such 

\t  after  the  skull  has   been   perfurated,   the   dura   mater 

into  the  trephme-hole ;  aud  it  is  tense,  and  without 

[toT  pulsation.     Here  there  is  no  doubt  as  to  what  is  to  be 

youe.    The  dura  mater  must  be  cut  into,  in  order  that  the 

'  be  evacuated.     It  was  by  thus  incising  the  dura  mater 

w»t  Guthrie  *  saved  the  life  of  one  of  his  patients.     In  Roux's 

CUf.t  after  the  removal  of  the  bone  by  the  trephiue,  a  large 

liole  was  found  in  the  dura  mater;  this  gave  free  vent  to  a 

Ot'IIecliou  of  matter  circumscribed  within  the   cavity  of  the 

arachnoid,  and  the  patient    got   well.      And   Mr.    Dumville's 

recent  case  affords  another  striking  inst4ince  of  circumscribed 

suppuration  within  the  cavity  of  the  arachnoid,  and  similar  in 


I 
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some  points  to  M.  Roux*8.     The  ^rl,  Mary  DrUkelU 

admitted  into  the  Manchester  Bojal  loBrmury  for  a 
wotind  and  denudation  of  the  frontal  bone.  Tho  sympt 
first  made  their  appearance  three  weeks  after  the  accident,  nul 
led  to  the  tiuppositiou  that  matter  had  formed  betwevu  Uv 
bone  and  the  dura  mater,  The  trephine  was  applied :  ao 
matter  waa  found  on  the  dura  mater,  which,  however,  wi# 
whiter  and  thicker  than  usual,  except  at  one  point  of  Um 
mar^n  of  the  trephine-hole,  where  there  waa  a  red  spot ;  tliii 
proved  to  be  a  Bmall  hole  in  the  dura  mater,  into  which  the 
flat  end  of  a  probe  was  passed,  whereupon  a  quantity  of  moit 
offensive  matter  spirted  out.  The  symptoms  were  relieved,  and 
the  2>atient  ultimately  got  well.* 


But  of  all  the  complications  incident  to  the  slighter  forms  of 
injury  of  the  head,  none  is  so  fatal  as  purulent  infection,  which 
may  arise  out  of  a  simple  wuund  of  the  sculp,  or,  as  la  mudi 
more  frequently  the  case,  be  connected  witJi  contusion  of  the 
skull,  fullowed  by  Influnamatiou  and  suppuration  of  the  di|>lo^ 
in  which  some  of  the  large  and  numerous  venous  canals  of  the 
bone  have  become  implicated. 

In  purulent  infection  arising  out  of  either  of  these  causes, 
the  brain  and  its  membranes  may  remain  perfectly  hcalUij. 
With  contusion  of  bone,  however,  it  much  more  conuucHiIj^ 
happens  that  purulent  infection  is  associated  with  intra-cnuuil 
suppuration. 

The  irequent  association  of  purulent  infection  with  slight 
injuries  of  the  head  must  be  kept  constantly  in  view ;  for  its 
symptoms   sometimes   resemble   very  closely   those   of  Intra- 
cranial suppuration;  so  mnch  so  that,  unless  on  oar  guard* 
we  may  be  misled,  and  especially  in  the   eiirly  stAges,  whea 
there  are  as  yet  no  signs  of  mischief  in  other   pivrt«  of  the 
body.     And  the  diagnosis  will  be  still  more  difficult,  if  not 
alto^ther  impossible,  m  those   cases  where   there  is  matter 
between  the  bone  and  the  dura  mater,  as  well  as  purulent  in.— 
fectioD.  ■ 

For  a  long  time  the  liver  was  thought  to  be  the  spot  in  whjeYi 
secondary  abscesses  occurred  in  connection  with  an  injurj-  <^f 
the  head ;  but  further  experience  has  proved  that  matter  asy. 


Snt,  Med.  Joum.  165d,  vol.  ii.  p.  743. 
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inclk  OBsea,  form  in  any  and  in  every  part  of  the  body,  and 
ftui  the  longs  are.  of  all  porta,  the  most  frequently  thng  affected. 
Oirt  of  eighteen  casts,  in  liU  of  which  the  purulent  infection 
eosorred  either  after  a  woond  of  the  scalp  or  a  contodion  of  the 
bone,  I  found  the  lungs  studded  with  secondary  abseesaes  in 
thirteeo  cases,  and  the  Uvor  in  three  ;  and  oat  of  these  three 
ttifl  lirer  alone  was  affected  in  one  case  only,  and  in  the  other 
tvo  the  lunga  were  affected  as  well  as  the  liver.  In  purulent 
hdi.'ctioa,  the  serous  meuibrauea  are  also  frequently  the  seat  of 
Hoondary  inflammations ;  and  here  we  shall  also  tind  tliat  the 
lerons  membranes  of  the  chest  are  much  more  frequently  affected 
than  that  of  the  belly.  Thus,  out  of  the^  eighteen  cases,  the 
plean  was  extensively  inflamed  in  no  \esa  than  in  twelve  cases, 
and  the  peritonseuni  in  one  cose  only.  In  some  of  these  cases 
fte  inflammation  was  confined  to  the  serous  membrane ;  but  in 
Bust  of  them  the  pleura  and  the  lung  were  both  affected.  In 
fte  Umba,  the  joints  are  not  unfrequentlv  filled  with  matter, 
ud  ]aTge  collections  of  pus  occur  at  different  points  in  the 
ttUoltr  tissne.  Even  the  skin,  as  is  now  well  known,*  may 
Wome  affected  in  purulent  infection.  Now  and  then,  but 
^  rarely,  the  skin  is  studded  with  small  deposits  of  matter, 
lookinf^  exactly  like  tlie  pustules  in  a  bad  case  of  small-pox. 
Of  this  I  have  seen  only  two  or  thrt'o  instances.  In  other 
Mara,  the  skin  is  covered  with  sundry  patches  of  a  purple  hoe, 
Rfleubliug  the  circumscribed  patches  of  congestion  commonly 
•een  ftbont  the  lung  in  an  early  stage  of  the  disease ;  and  in 
ytliercMcs,  again,  a  large  portion  of  the  skin  is  enddenly  stricken 
with  mortification,  which  proceeds  very  rapidly.  Of  this  I 
tave  Been  several  instances. 

A  careftil  examination  of  the  venous  system  of  the  head 
•kowg,  in  aome  castas,  the  veins  of  the  scalp  filled  with  pus :  in 

cases,  pus  is  found  in  large  quantities  in  the  veins  of  the 

so  much  so  that,  in  trephining  for  matt«r  between  the 

Vnraud  the  dura  mater,  I  have  several  times  seen  pus  streaming 

of  the  large  venous  canals  of  the  diploe ;  and  within  the 

the  veins  on  the  surface  of  the  hemispheres  are  sometimes 

with  pus,  and  so  too,  and  much  more  commonly,  is  the 

Wperior  longitudinal  sinus. 

In  purulent  infection,  surgery  C4in  do  notliing  unless  the  pus 

to  be  altogether  effused  into  parts  which  are  accessible, 


•  Henry  Lee,  /ijA  of  «*«  ^«™'»  ^^-j  l^Oj  P-  53. 
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such  as  tho  joints,  or  the  cellular  tissoe.  Of  late  years,  how- 
ever, M.  Chofisaipnac  has  proposed  that  we  nhould  once  more 
resort  to  tlie  trephine  as  a  preventive ;  that  we  shonld  cnt 
out  the  contused  piece  of  bone  in  which  suppuration  is  likely 
to  fatke  place,  and  thus  remove  the  startinj^  point  of  the  disease. 
But  the  objections  to  this  proposition  are  so  obvious,  that 
snr^eons  will,  I  think,  venture  bo  put  it  into  practice. 

And  medically,  our  only  hope  is  in  keeping  up  the  gei 
strength  by  ail  possible  means,  bearing  in  mind  that  caaetf 
now  and  "then  occur  in  which  recovery  takes  place,  notwith' 
standing  clearly-marked  syraptoins  of  purnlpnt  infection— cast* 
in  which  inflammation  of  the  lunfj  has  existed,  and  in  which 
large  collections  of  matter  have  bursty  and  been  brought  up. 

In  dealing  with  purulent  infection — in  dealing,  too,  with 
erysipelatous  and  diffuse  cellular  inflammation  of  the  scalp— 
we  must  also  bear  in  mind,  that  disease  of  the  kidneys  may 
possibly  be  at  the  bottom  of  the  evil.  Patients  affected  wiUi 
Bright's  disease  are  especiidly  liable  to  extensive  inflammations 
of  the  cellular  tissue,  just  aa  well  as  of  the  serous  membranee. 
And  in  this  condition  of  the  kidneys  one  not  unfrequeutly  9«9 
diffuse  cellular  intliimmation  beginning  around  a  slight  wound 
of  the  scalp,  and  rapidly  spreading  over  the  head  and  face,  and 
down  the  neck  intf>  the  mediaatina.  In  such  cases,  too,  one  or 
more  of  the  serous  membranes  may  also  be  filled  with  sero- 
purulent  fluid. 

Extravasations  op  Blood. 

Blood  may  be  extravasated  in  the  soft  parts  external  to  the 
boue  ;  in  the  bone  itself;  between  the  bone  and  the  dura  raateri 
within  the  arachnoid  ;  in  the  pia  mater;  in  the  stnictnre of  tli« 
brain,  or  in  its  ventricles. 

In  the  parts  exiemat  to  the  honett.  The  extravasation  may  tats 
place  between  the  skin  and  the  occipito-frontalia  muscle,  in  tlie 
loose  cellular  tissue  under  this  muscle,  or  beneath  the  perioa-  j 
teum.  In  either  of  these  situations  the  extravasation  maybe 
infiltrated  into  the  tissues,  or  enclosed  in  a  cavity  more  or  leas 
well  circumscribed. 

InJiUratcd.  In  the  very  dense  cellular  tissue  between  the 
akin  and  the  occipito-frontalis  muscle,  the  blood  presents  itaelf 
as  a  hard  unyielding  lump  ;  but  beneath  the  mnscle  it  spreads 
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thniii^h  the  meshes  of  the  loose  cellular  tissue,  and  gives  riso 
to  a  cra^^kling  sensation. 

Sndoted  in  a  cavity.  The  extravasation  may  form  either  a 
proBiiiezit  tumonr,  with  a  Rofb  centre  and  a  hard  buse^  or  a 
jifftued  BweUing,  Tvith  boundaries  gradutillj  lost  in  the  sur- 
rounding tissues.  IHfFnsed  swcllingg  of  this  kind  occur  as  well 
Bmler  the  pericranium  as  in  the  loose  cellular  tissue  above  this 
nembrane ;  and  in  either  case  the  collection  of  blood  may  be 
such  as  to  cover  over  the  whole  surface  of  the  calvaria. 

The  fluid  in  these  collections  varies  very  much  at  different 
]KTioda ;  it  may  be  blood,  arterial  or  venous,  in  a  more  or  less 
Said  state  ;  or  a  thick  viscid  fluid,  of  a  dark,  bistre  colonr;  or 
Uoodj  serum  with  clots,  or  serum  alone.  And  the  cavity  con- 
tuning  the  fluid,  formed  at  first  by  the  s^urounding  tissues 
only,  is  subsequently  lined  by  a  perfectly-formed  membrane 
possessing  all  the  attributes  uf  an  original  serous  tissue,  and  to 
thii  is  sometimes  added  a  thick  deposit  of  fibrine  disposed  in 
■bprs  snob  as  are  found  in  kn  aneurism. 

^^h^  diagnosis  of  extravusations  of  blood  external  to  the  bone 
i(,  for  the  most  part,  easy  ;  but  the  extravasation  with  a  hard 
ridge  mund  its  base  and  a  soft  centre  may  lead  to  some  diffi- 
coltr  It  has  been  mistaken  for  a  fracture  with  depression, 
ind  that  by  some  of  the  most  practical  surgeons :  and  all  the 
Bi>re  readily  may  snch  an  error  occur  when  the  swelling,  in 
lection  with  a  lacerated  artery,  pulsates. 
the  treatment  of  these  external  extravasations  of  blood 
is  generally  but  little  to  be  done ;  in  due  coarse  of  time 
tbe  blood  is  absorbed.  But  it  occasionally  happens  that  the 
nllection  persists,  and  even  increases  in  size,  and  under  such 
exRaittStances  it  may  be  necessary  to  evacuate  the  fluid.  This 
nut  be  done  by  a  small  puncture,  after  which  compression  is 
to  be  established  over  the  whole  surface  of  the  swelling.  In 
li^  collections,  such  punctnrings  may  have  to  be  repeated 
tennl  times ;  and  in  an  encysted  collection  of  large  size,  should 

the  fiuid  be  of  a  serous  character,  and  recnr  again  and  again, 

IIS  iodine-injection  might  be  thrown  into  the  pouch.      And 

»befl  suppuration  occurs,  tlie  pouch  must  here,  as  every^vhere 

elie,  be  at  onc«  freely  laid  open. 
Ertravasations  of  blood  in  the  diplo>\  and  the  consequences  to 

wbicli  tk»y  may  give  rise,  have  already  been  dwelt  upon  in  the 
iTioos  section. 
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ExtraTaeations  of  blood  heUcem  the  bcrM  and  the  dura  maUt 
may  proceed  from  tlie  small  vessels  jmsfling  Fr4>ia  the  one  to  tht 
other,  or  from  some  of  the  large  vessels  lodged  in  the  grooT« 
on  the  inner  anrface  of  the  skuU.  The  former  extravaeatiooBj 
generally  speaking,  are  of  small  size;  bnt  the  latti^r  may 
be  very  extensive,  widely  separating  the  membrane  from  tlie 
bone  over  the  g^reater  part  of  one  side  of  the  skull.  Of  Um 
large  extrava  eat  ions,  the  most  freqnent  by  far  is  tliat  from  the 
middle  meningeal  artery.  Out  of  thirty-one  casee  of  fracfcore 
of  the  skull,  accompanied  by  extensive  extravasation,  the  blood 
had  proceeded  from  the  middle  meniugeal  artery  or  its  braiicbet 
in  twenty-seven  cases.  Oceaaionally  the  extravaaation  proceeds 
from  one  of  the  large  venous  sinuses,  and  of  these  the  lateral 
is  more  commonly  iM^emted  than  any  other  sinus.  One  of  tlie 
most  extensive  extravasations  of  blood  between  the  bone  sod 
the  dura  mater  which  I  have  seen,  proceeded  from  a  rupture  of 
the  lateral  sinus,  just  as  it  turns  under  the  petrous  portion  of 
the  temperal  bone. 

The  spot  usually  referred  to  in  extravasation  of  blood  fron 
the  middle  meningeal  artery  is  the  anterior-inferior  anj^le  of 
the  parietal  bone  ;  but  extensive  extravasations  may  occur  from 
this  vessel  or  some  of  its  branches  over  pretty  nearly  the  whole 
of  the  lateral  surface  of  the  skull.  In  fractures  involving  the 
middle  fossa,  the  most  common  of  all  the  fractures  of  the  bat 
of  the  skull,  this  vessel  may  be  torn  across  in  any  part  of  iti 
course  between  the  foramen  spinosum  and  the  anterior-inferiof 
angle  of  the  parietiil-  And  in  the  middle  fossa  of  the  skull,  it 
frequently  happens  that  the  middle  meningeal  artery  dividei 
itself  into  two  large  branches  of  equal  size,  one  proceeding  t* 
the  anterior-inferior  angle  of  the  parietal,  a,nd  the  other  passing 
much  more  posteriorly,  which  send  large  ramifications  over  Um 
whole  of  the  parietal  and  the  corresponding  parts  of  the  froiitsi 
and  occipital.  A  fracture  running  across  any  of  these  l»rg« 
branches  may  give  rise  to  an  extensive  extravasation  of  blood. 

A  collection  of  blood  between  the  bone  and  the  dura  mattt 
differs  widely  from  extravasations  of  blood  in  other  parts  of  tiie 
cranial  region.  It  always  presents  itself  in  the  shape  of  a  hard 
granular  mass,  breaking  down  %vitli  great  difficulty,  even  under 
heavy  pressure,  and  adhering  inost  tirmly  to  the  parts  between 
which  it  is  lying;  separating,  more  or  less  widely,  the  durt 
mater  from  the  bone ;  and  pressing  upon  the  brain  itself,  some* 
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kea  to  such  an  extent  as  to  produce  a  large  cup-like  cavity 
fD  ita  sur&ce. 

The  changes  likely  to  take  place  in  such  an  extravasutioo, 
^ould  the  patient  live,  are  very  few.  It  has  been  doubted 
whether  blood  between  the  bone  and  the  dura  mater  cotUd  be 
Ibbftorbed  ;  but  in  one  instance,  where  the  patient  lived  for  a 
1^  weeks  after  the  accident,  I  found  thus  situated  a  small 
lunl  clot,  which  had  already  lost  the  greater  part  of  ita 
eokiurixig  matter,  and  was  undei'goiug  the  process  of  absorp- 
fion.  As  for  these  collections  becoming  encysted,  of  this  I 
Isowno  well-authenticated  case ;  neither  have  I  ever  seen,  even 
after  aeveral  days,  an^'thing  approaching  to  the  formation  of  a 

The  symptoms  dependent  upon  an  extravasation  of  blood 
betwt-en  the  bone  and  the  dura  mater  var^'  very  much.  In 
tntall  extravasations  the  symptoms  may  be  but  slightly  marked ; 
■Ad  in  a  »low  outpouring  of  blood,  the  brain  may  have  time  to 
^commodate  itself  to  the  pressure.  In  well-murkud  comprcs- 
Don,  however,  the  patient  is  gonenilly  perfectly  insensible  :  the 
breathing  is  slow  and  laboured,  oftentimes  stertorous,  and 
wnietimes  accompanied  by  a  peculiar  whiff  at  the  comer  of  the 
D^tnth ;  the  pulse  too  is  slow  and  laboured  ;  the  pupils  may  be 
either  contracted  or  dilated,  and  the  eye  fixed  and  insensible  to 
ligbt;  there  is  paralysis,  more  or  less  complete,  of  one  side, 
with  retention  of  urine  and  involuntary  discharge  of  fiecos. 
It  unfortunately  happens,  however,  that  the  symptoms   of 

-  Tisiou  bear  at   times   a  very  close  resemblance  to   the 

1118  of  concussion  and  of  contusion  of  the  brain,  so  much 

•0  in  some  eases  that  it  may  become  a  difficult  matter  to  decide 

u  to  the  exact  nature  of  the  injury.     But  however  alike  the 

ivm{>tuma  of  compression  and  of  euncussiou  may  at  times  Ix'?, 

there  is  this  marked  difference  between  the  two  states — in  con- 

'  II,  tbe  eflects  are  instantaneous  ;  and  in  compression  from 

isaled   blood,  some  little,  it  nmy  be  a  very  shoit,  time 

-  before   the   symptoms    manifest   themselves ;    in    the 

1  ",  the  symptoms  gradually  pass  off,  but  in  the  latter 

tie  more  and  more  marked. 

lathe  year  1839,  a  man  was  struck  with  a  spade  just  over 

anterior-inferior  an^k*  of  the  right  parietal ;  and  when  he 

ine  lo  St.   tjeorge's  Hospital  a  few  minutes   aftenvarda,  a 

^poand  tincture,  with  depression  of  a  small  piece  of  the 

ill  van  detected,  but  there  were  no  cerebral  symptoms  whatso- 
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ever.  Shortly  afterwards,  however,  the  patient  became  hear 
and  stnpid ;  and  coma  was  gradually  superrening,  when  Hi 
Keate  arrived,  and  at  once  proceeded  to  remove  the  depresse 
bone,  wherenpon  a  jet  of  blood  spirted  out  &om  a  large  btanc 
of  the  middle  meningeal  artery,  and  all  the  symptoms  of  con 
pression  were  immediately  relieved. 

In  this  case  there  was  no  doubt  as  to  the  symptoms  bein 
wholly  dependent  upon  the  extravasation  of  blood  which  m 
going  on  under  the  bone ;  there  was  no  injury  of  tiie  bni 
itself,  and  the  interval  between  the  blow  and  the  symptoms  m 
clearly  marked.  But  had  concussion  of  the  brain  existed,  th 
outpoui-ing  of  blood  might  have  taken  place  when  the  patiefl 
was  insensible,  and  then  we  should  have  lost  our  most  valoaU 
means  of  diagnosis,  the  '  interval  of  time.'  Again,  in  dTi 
hospitals,  nearly  all  large  extravasations  of  blood  between  tli 
bone  and  the  dura  mater  coexist  with  contusion  and  lacentia 
of  the  brain- substance.  The  post-mortem  records  of  81 
George's  Hospital  show  that  within  the  last  few  years  thex 
have  been  twenty-five  cases  of  large  extravasations  of  bloo 
between  the  bone  and  the  dura  mater,  in  all  of  which  tiie  bzai 
was  more  or  less  extensively  lacerated. 

Injuries  of  such  a  compound  nature  easily  explain  the  difi 
culties  as  to  diagnosis,  and  the  reason  why  the  trephine  is  a 
seldom  applied  nowadays  for  extravasated  blood ;  and  why  alw 
when  resorted  to,  the  operation  so  seldom  succeeds. 

But  cases  now  and  then  occur  in  which  there  is  no  doubt  i 
to  the  propriety  of  applying  the  trephine,  and  in  which  ii 
application  is  followed  by  the  most  signal  success.  Of  this  Hi 
Keate's  case  above  mentioned  affords  a  striking  illuatratioi] 
and  in  the  year  1842  there  was  another  case  of  the  same  kin 
at  St.  George's  Hospital,  under  the  care  of  Mr.  Tatnm,  and  i 
which  the  operation  was  equally  successful. 

In  other  cases,  the  history  of  an  extravasation  of  blood  WM 
be  perfectly  clear,  but  there  may  be  no  local  sign  as  to  the  seat  ( 
the  injury,  and  perhaps  even  nothing  to  guide  us  as  to  which pti 
of  the  head  was  struck.  Under  such  circumstances,  operain 
interference  is  out  of  the  question,  unless  paralysis  be  presen 

But  should  paralysis  exist  on  one  side,  we  may  infer  that  tl 
extravasation  of  blood  is,  at  any  rate,  on  the  opposite  side ;  u 
then  an  incision  over  the  lower  part  of  the  correspond]! 
parietal  is  warranted ;  for  a  fissure  of  the  skull  may  thus  I 
laid  bare,  the  trephine  applied,  and  the  patient  saved. 
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h  the  eamty  of  the  arachnoid,  traumatic  extravasations  of 
blood  occur  much  more  frequently  than  in  any  other  part 
within  the  sknll.  Such  extravasations  are,  indeed,  very 
common,  and  much  more  so  than  is  usually  supposed.  Blood 
is  found  in  the  cavity  of  the  arachnoid  in  the  great  majority  of 
Bereie  injuries  of  the  head ;  and  I  have  frequently  found  it  also 
in  cases  where  the  injury  has  heen  a  trifling  one,  and  that 
vithont  any  apparent  lesion  either  ahout  the  brain  or  its  mem- 
branes. 

In  the  m^ority  of  instances  the  blood  corresponds  to  the 
oeiebrom,  rarely  to  the  cerebellum,  and  still  more  rarely  to  the 
medoQa  oblongata. 

Blood  extravasated  within  the  cavity  of  the  arachnoid  under- 
goes, in  the  course  of  time,  various  changes,  which  it  is  impor- 
fi&t  to  notice, 
la  the  earlier  stages,  the  blood,  when  coagulated,  is  flattened 
.   ind  moulded,  membrane-like,  upon  the  parts  between  which  it 
lies.    In  this  shape  I  hare  frequently  found  large  quantities  of 
i   Uood  spread  over  and  capping  both  hemispheres  of  the  brain. 
;   After  a  time  the  colouring-matter  of  the  blood  disappears, 
I   more  or  less ;  and  thus  are  formed  the  membranes,  of  diflerent 
'   boos,  which  are  found  within  the  arachnoid  after  an  injury  of 
I   the  head.     In  slight  extravasations,  all  that  may  be  found  after 
>  few  days  is  a  mere  fllm,  so  delicate  and  so  slightly  tinged  as 
€Mily  to  escape  notice. 

In  the  great  majority  of  cases,  the  false  membrane  is  firmly 
Attached  to  the  parietal  arachnoid  (Fig.  41) ;  its  free  surface,  per- 
\   fecUy  smooth  and  polished,  presents  the  appearance  of  a  serous 
;   tttsue;   and   its  structure  is  throughout  plentifully  supplied 
;   *ith  blood-vessels,  which  may  be  readily  seen  with  the  naked 
eye.    I  have  met  with  all  these  characters,  well  marked,  three- 
ttd-twenty  days  after  an  injury. 
These  blood-membranes,  at  first  soft  and  pulpy,  may  subse- 
;  ^tiently  become  leathery,  fibrous,  or  even  cartilaginous ;   and, 
under  such   circumstances,   they  have  been  referred  to   and 
deicribed  as  diseases  of  a  very  diflerent  character,  and  espe- 
cially chronic  inflammation. 

Extravasations  of  blood  into  the  cavity  of  the  arachnoid  not 
nnfrequently  give  rise  to  appearances  of  a  most  deceptive 
character.  The  blood,  glued  to  the  parietal  arachnoid,  and 
covered  over  by  a  thin,  polished,  serous-like  membrane,  looks 
jxactly  as  if  the  extravasation  had  taken  place  between   the 
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Layer  of  coaguUtod  blood  aiucbed  to  the  pflritital  oraclinoid,  fcom.  vbidi  it  bM  twi 

titi{>arat«<i  at  tho  upper  part, 

Instea<l  of  forming  simple  layers  of  membrane,  the  blood,  tf 
the  extravasation  is  a  large  one,  may  in  the  course  of  time  ghre 
rise  to  the  formation  of  a  large  perfectly-closed  ba^,  in  which  aw 
contained  the  more  fluid  parts  (Figs.  42, 43).  Such  blood- cysts 
may  contract  more  or  less  extensive  adhesions  with  both  layen  of 
the  arachnoid ;  but  they  are,  for  the  most  part,  glued  to  the 
parietal  arachnoid  only;  and^  in  some  rare  cases,  they  have 
been  fomid  lying  perfectly  loose  in  the  cavity  of  the  arachncHd. 
In  M.  Leriche's  case,t"  the  blood-cyst  lying  loose  in  the  cavity 
of  the  arachnoid  was  an  inch  and  a  half  in  width;  and  it 
covered  over  the  greater  part  of  the  upper  surface  of  the  left 
hemisphere,  where  it  had  imbedded  itself.  In  Dr.  Quain'i 
case,:^  the  cyst  fell  out  of  the  cavity  of  the  arachnoid  when  tlw 
dm-a  mater  was  incised ;  and  measuiing  in  length  seven  inchM 
and  a  half,  and  in  width  one  inch  and  a  half  at  its  broadesfc 
part,  this  cyst  had  formed  a  corresponding  depression  on  i3a 


'  Prescott  riewett  On  the  Kit.  of  Blood  into  the  Canty  of  the  Ara^ 
Med.-Chir.  Trans,  vol.  xxviii.  p,  45. 
t  Suil.  He  ia  Soc.  Anat.  de  Pttris,  t  x.  p.  65. 
X   Trans.  Path.  Soc.  Land.  toI,  ti,  p,  8. 
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gpp^snrface  of  the  cerebral  hemiapliere.     The  preparation  is 

gov  is  the  Museam  of  St.  George's  Hospital. 

Vih^n  glued,  as  thej  commouly  are,  to  tlie  parietal  arach- 

o((l.  these  blood-cysts   are   thoroughly  supplied  with   blood- 

leU;  and  thus  organised,  these  cysts  possess  all  the  physio- 

charactera   of   an  original   serous   membrane.      They 
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|iU(yd-^it.  RtOdMid  to  the  fftrictal 
'  I ;  ihe  eysi  laid  opoa  tw  bIjow 


Another  larcc  Uood-cyst,  also  Uid 
wpfn,  ami  dissectod  off  from  thp 
paricUl  nraehnuid  in  tbe  gtMlor 
put  of  its  extent. 


^„^^  they  absorb  ;  they  have  been  foTiud  filled  with  clots  of 
fibrine  and  blood-tinged  serum  j  sometuues  they  contain  serum 
i&ne,  of  various  colours;  and  oftentimes  in  th«  cavity  of  the 
IknA  erst  are  found  clots  of  blood  of  various  colours,  some 
xLtly  effused,  and  others  of  long  standing. 


When  the  cyst  is  a  lai^  one,  it  presses  upon  the  oorres; 
ing  part  of  the  brau3>  the  couvolntious  of  which 
flattened,  or  slightly  depressed,  presenting  a  cup-like  surtaoi 
and  the  coirespoading  ventricle  is  contracted.  The  pressure  i 
the  cyst,  in  Ion g-stiiu ding  cases,  diinini»hes  the  thickness  ^ 
the  bones ;  and,  in  some  coses,  when  formed  in  early  childhi 
such  cysts  have  been  known  to  lead  to  bulging'  of  the  boi 
outwards.* 

There  are  no  symptoms  which  will  enable  us  clearly  to  di 
nose  on  extravasation  of  blood  into  the  cavity  of  the  arachnoid 
If  slight,  such  an  extravasation  may  be  followed  by  no  symj 
torn  whatsoever ;  and,  even  in  larger  quantities,  when  sprea 
out  in  membranous  layers,  tlie  blood  may  produce  no  v« 
decided  symptoms  of  compression ;  and  most  frequently,  coi 
uected  as  these  extravasations  are,  in  the  great  majority  < 
cases,  with  some  severe  injury  of  the  cerebral  substance  itsel 
the  symptoms  of  one  lesion  are  mixed  up  with,  or  total] 
masked  by,  those  of  a  very  different  nature. 

But  should  symptoms  of  compression  follow  a  traimmt] 
extravasation  of  blood  in  the  cavity  of  the  arachnoid,  they  wi 
be  the  same  as  those  of  a  collection  of  blood  upon  the  oute 
surface  of  the  dura  mater ;  and  a  surgeon  may  thus  be  led  i 
apply  the  trephine  under  the  supposition  that  the  blood  is  i 
this  situation. 

And  now,  supposing  the  trephine  to  have  been  tlms  applies 
and  no  blood  found  between  the  bone  and  the  dura  mater,  sti 
the  blood  in  the  anichnoiil  may  chance  to  lie  immediately  unde 
the  spot,  and  the  dura  mater,  of  a  blue  colour,  may  bulge  int 
the  trephine-bole.  Under  such  circumstances,  blood  in  thi 
cavity  of  the  arachnoid  has  several  times  been  let  out,  and  tU 
patient  saved.  When,  however,  there  are  no  indications  of  tlri 
blood  in  the  arachnoid  being  under  tlie  trephine-hole,  there  il 
nothing  to  justify  the  sm-geon  in  proceeding  further. 

Traumatic  extriivasations  of  blood  in  the  cavity  of  the  arach* 
noid  sometimes  give  rise  to  a  permanent  affection  of  the  brain- 
In  Dr.  Quoin's  case  above  citetl,  in  which  a  large  blood-cyrt 
was  found  loose  in  the  cavity  of  the  arachnoid,  the  injury  was 
foUowcil  by  constant  pain  in  the  head,  great  irritability  c4 
temper,  despondency,  and  subsequently  by  fits,  which  recurred 
&om  time  to  time.     In  Mr.  Fisher's  case,  published  by  Mr»! 


•  Zuwsrt,  1840,  vol  i.  p.  418. 
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Hancock,*  the  patient,  a  yonng  gentleman,  became  insane  after 
a  violent  blow  on  the  head  from  a  cricket  bat  or  ball,  and 
in  thig  state  he  remained,  with  occasional  Incid  intervals,  for 
fifteen  years,  and  all  that  was  found  after  death  was  an  enormous 
encysted  collection  of  blood  in  the  cavity  of  the  arachnoid. 
And  in  Foville's  f  aad  Blandin*s  |  cases,  both  of  old  soldiers  in 
Thorn  severe  ii^uries  of  the  head  were  followed  by  insanity, 
large  collections  of  blood  were  years  afterwards  found  encysted 
in  the  cavity  of  the  arachnoid. 

Tramnatic  extravasations  of  blood  in  ike  pia  mater  diflFer 
in  many  respects  &om  those  in  the  cavity  of  the  arachnoid. 
^Hiey  certainly  occur  less  frequently,  and  they  very  rarely  exist 
lithottt  some  laceration  of  the  brain-substance.  Beneath  the 
snchnoid,  an  extravasation  of  blood  spreads  into  parts  far 
avay  from  the  original  seat  of  the  injury,  and  the  whole  cere- 
Whim  and  spinal  marrow  may  thus  be  covered  with  blood  pro- 
ceeding fix}m  a  laceration  of  the  cerebrum  only.  In  the  pia 
nafcer,  too,  an  extravasation  of  blood  never,  as  far  as  I  am 
avaie,  gives  rise  to  encysted  collections  such  as  those  which 
liftTe  been  described  in  the  cavity  of  the  arachnoid. 

It  was  at  one  time  thought  that  these  widespread  extrava- 
wtions  of  blood  in  the  pia  mater  were  apt  to  produce  more 
n^nt  symptoms  than  those  collections  of  blood  in  one  mass 
'hick  give  rise  to  a  less  general  pressure ;  but  further  experience 
has  not  confirmed  this  opinion,  and  it  is  now  admitted  that 
tiiere  are  no  symptoms  by  which  an  extravasation  of  blood  in 
the  pia  mater  can  be  recognised.  Neither  is  there  any  possi- 
l^ility  of  these  extravasations  being  let  out,  even  supposing  the 
dura  mater  to  have  been  laid  open.  The  constant  infiltration  of 
the  blood  in  the  pia  mater  precludes  any  such  fortunate  result. 

Injuries  of  the  head  sometimes  give  rise  to  large  extravasa- 

«>M  of  blood  in  the  structure  of  the  brairij  and  occasionally,  too, 

the  ventricles  are  found  filled  with  blood  after  injuries  of  this 

iind.    But  in  dealing  with  such  cases  great  caution  is  necessary 

is.  order  to  avoid,  if  possible,  mixing  up  cases  of  apoplexy  with 

those  of  traumatic  effusions.     An  accident  coexisting  with  an 


•  Lancet,  1846,  vol.  i.  p.  416. 

t  Diet,  de  M4d.  et  de  Ckir.  Pi-at.  t.  xi.  p.  407. 
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extravasation  of  blood  in  the  cerebral  substance  does  not  nece 
sarily  imply  cause  and  effect ;  the  previoua  condition  of  the  bn 
or  the  outpouring  of  blood  from  diseased  vessels,  may,  in  h 
have  been  the  cause  of  the  accident.  There  is  no  doubt  tl 
many  a  case  reported  as  one  of  traumatic  efi^iaion  of  blood 
the  brain  was  simply  a  case  of  apoplexy. 

Minute  extravasations  of  blood  in  the  brain  will  find  tfa 
appropriate  place  in  the  subject  of  Contttsion  of  tee  Bbai 

Collections  of  blood  in  the  brain,  or  in  its  Tentricles,  i 
result  of  an  accident,  may  run  through  the  nomeroaa  and  w< 
known  changes  of  a  simple  apoplectic  effusion.  But  si 
changes  seldom,  however,  take  place  in  traumatic  ext 
vasations,  which  are  generally  rapidly  fatal,  being,  as  they  '< 
for  the  most  part,  associated  with  other  severe  lesions  of  i 
cranial  contents. 

The  symptoms  of  a  traumatic  extravasation  of  blood  into  • 
brain  are  the  same  as  those  of  an  apoplectic  effusion.  And  ^ 
treatment,  too,  must  be  precisely  similar.  It,  as  well  as 
other  treatment  of  intra-cranial  extravasations,  not  admitt 
of  operative  interference,  must  be  purely  medical. 

Feactubes  op  the  SkulIi. 

These  fractures  may,  for  practical  purposes,  be  conveniez 
divided  into  fractures  of  the  vault,  and  fractures  of  the  base 
the  skull. 

Fractures  of  the  vault.  In  the  vault,  most  of  tlie  fracti 
are  direct ;  the  bone  gives  way  at  the  spot  which  was  stm 
and  the  result  may  be  simply  a  fissure,  or  the  bone  may 
broken  into  fragments. 

The  fissure  is  most  frequently  not  limited  to  the  seat  of 
injury  ;  sometimes  it  spreads  through  various  bones,  and  ofl 
times  reaches  from  the  vault  into  the  base. 

The  comminuted  fracture  is  much  less  apt  to  spread;  j 
duced  by  a  more  or  less  concentrated  blow,  such  a  fractm 
for  the  most  part  limited  to  the  seat  of  the  injury. 

The  comminuted  fracture  and  the  fissure  may  coexist, 
this  especially  in  cases   of  a  heavy  blow  acting  on  a  li 
surface. 

Fractures  of  the  vault  may  be  limited  to  the  outer  or  to 
inner  surface  of  the  skull;  but  such  fractures  by  fiur  n 
commonly  extend  through  the  whole  thickness  of  the  bi 
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And  the  bro^n  bone  may  either  retain  its  proper  level,  or  be 
driren  ontwuds  or  inwards. 

The  displacement  outwards  very  rarely  happens ;  there  are, 
however,  two  specimens  of  it  in  the  Museum  of  St.  George's 

Fig.  44. 


Fracture  of  the  skull,  with  displacement  outwards. 
fVom  St.  Georges  Hospital  Museum. 

Hospital.  In  both  specimens,  a  piece  involving  the  whole 
tiuckness  of  the  bone,  having  been  detached  on  three  sides,  is 
Wt  outwards,  and  thus  raised  two  or  three  lines  above  the 
level  of  the  skull :  the  fragment  is,  however,  immovable,  as  it  is 
still  comiected  at  one  side  to  the  surrounding  bone,  the  external 
^le  of  which  is,  at  this  part,  only  partially  fractured ;  the 
appearances  may,  in  fact,  be  said  to  resemble  the  lid  of  a  box 
partially  open.  In  one  instance  the  injury  was  produced  by  a 
chisel  &lling  from  a  great  height  on  to  the  head ;  and  in  the  other, 
the  patient,  in  a  fall  from  a  great  height,  struck  his  head  upon 
some  iron  railings,  one  of  which  penetrated  the  skull. 

The   displacement  inwards  is  of  very  common  occurrence. 

Ilie  external  table  alone  may  be  driven  down ;  and  this  may 

happen  in  any  part  of  the  vault,  but  especially  in  the  region  of 

the  frontal  sinuses,  where  the  depression  may  be  very  extensive, 

without  any  injury  of  the  inner  table.     The  inner  table  alone 

may  be  broken  and  depressed,  without  a  trace  of  injury  about 

the  outer  parts  of  the  bone.     Oases  such  as  these  are,  it  is  true, 

very  rarely  met  with ;  but  extensive  splintering  and  depression 

of  tiie  inner  table  not  xinfrequently  exist,  with  some  slight  injury 
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of  the  outer  table.  In  the  Museum  of  St.  George's  Hospital  there 
is  a  sloiU-cap  (Figs.  45,  46)  with  a  commiuuted  fracture  of  the 

Fie.  45. 


.^ 


Ftaettin  of  sknll,  irith  dcpresaioa  of  inner  table. 
Outer  aur/aee. 

inner  table  with  extensive  depression,  and  in  the  outer  table 
corresponding  to  this  there  are  merely  some  slight  cracka.  And 
in  another  preparation  in  the  Museum  of  St.  George's  Hospital, 
with  splintering  and  depression  of  the  inner  plate  alone,  th»^ 

Fifl.  48. 


Aaotoro  of  skull,  with  drprriiHion  of  inoor  table. 
Innrr  gurface, 

is  a  simple  clean  cut,  of  an  inch  long,  through  the  outer 
layers  of  the  bone ;  the  boy  had  fallen  out  of  a  cart,  and  no 
doubt  the  bone  was  cut  by  some  sharp  piece  of  stone  Ijing  oft 
the  road.  In  his  remarks  upon  this  important  subject,  it  was 
to  sabre-cuts  that  Mr.  Guthrie*  referred  e3|)ecially ;  but  such 

•  JnJ.  of  Mwd,  p.  m. 
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iDces  about  fHotures  of  the  ekull  are  by  no  means  un- 
in  civil  hoapitaU.  A  smart  blow  inflicted  on  the  skull 
pore  or  less  pointed  instrument — a  nail,  the  comer  of  a 
{[a  piece  of  flint,  the  angle  of  a  slate — may  produce  such  a 
M.  Denonvilliers  *  presented  to  the  Societe  de  Chi- 
i  dc  Paris  a  specimen  of  this  kind,  in  which  the  injury  had 
produced  by  a  slate  falling  on  the  head.  A  case  is  also 
{bed  by  Mr.  Benjanun  Phillippa.t  in  which  a  large  frag:meut 
{two  inches  and  a  half  long  was  found  completely  detached 
(he  inner  table,  and  sticking  in  the  dura  mater ;  in  the 
Ltable  was  a  clean  cut  mode  by  a  flat-iron  or  shovel.  In 
pi  Cooper's  t  ca«e  the  inj  ury  was  caused  by  a  nail  projecting 
k  door  which  had  fallen  ux>on  the  patient, 
jcturea  with  depression  involving  the  whole  thickness  of 
present  some  varieties  deserving  of  notice.  There  may  be, 
ha  specimen  in  the  Museum  uf  St.  George's  Hospital,  a. 

Fro.  47. 


— i? 


fesAare  of  iikull,  in  an  ovul-flbtipid  piece,  dnrea  doiru  and  ^lit. 


line  of  fracture  extending  some  distance,  with  an  ex- 
(  over-riding  of  one  side  of  the  fracture.  A  verj-  common 
B  fracture  with  depression  is  that  in  which  an  oval  piece 
ie  is  not  only  driven  down,  but  split  longitudinally  in  two 

te  which  slant  towards  each  other,  the  depression  being 
■ater  at  the  centre  than  at  the  circumference.     With 

pcarances  on  the  outer  surface,  the  fractxu*o  of  the  inner 


•  Con^iatd.  Ai  Chir.  Vmt.  t.  ii.  p.  B78. 
t  iVni  Oat.  vol.  xxxiii.  1844,  p.  120. 
I  Ericluen,  Sitrffeiy,  2d  ed.  p.  280. 
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plate  is  much  more  extensive  and  much  more  irregular.  A  speci- 
men in  the  Museum  of  St.  George's  Hospital  (Fig.  47)  affords  a 
strongly  marked  instance  of  this  form  of  fracture,  of  which  I 
have  seen  several  cases.  Such  a  fracture  is  commonly  produced 
by  some  heavy  body  with  a  sharp  margin  applied  with  great 
force — a  quoit  or  a  horse-shoe.  But  perhaps  the  most  ordinary 
form  of  fracture  with  depression  is  that  in  which  several  frag- 
ments, more  or  less  of  a  triangular  shape,  have  their  points 
extensively  driven  down  and  firmly  wedged  into  each  other, 
whilst  their  bases  still  remained  on  a  level  with  the  surronnding 
bone.  Taken  as  a  whole,  the  broken  portion  is  here,  too,  almost 
always  of  an  oval  shape,  and  cracks  and  fissures  involving  only 
the  outer  table  are  fr^uently  found  disposed  around  the  d^ 
presed  piece.  And  here  too,  whatever  be  the  extent  of  the  in- 
jury in  the  outer  part,  that  on  the  inner  side  is  much  mon 
extensive  stilL  And  so  it  is  in  all  ordinary  cases  of  fructnre  with 
depression. 

The  more  extensive  splintering  and  depression  of  the  inner 
table  of  the  skull  is  usually  attributed  to  its  greater  densxty 
and  consequent  brittleness;  but  there  is  no  doubt  that  the 
direction  in  which  the  force  acts  tends  in  some  measure  to 
produce  these  effects.  Of  this  Mr.  Erichsen*  mentions  a  well- 
marked  example.  A  man  fired  a  pistol  into  his  mouth,  and  ibs 
ball  in  passing  out  of  the  skull  first  struck  the  inner  and  then 
the  outer  plate  of  the  vault.  The  result  was,  that  the  outer 
plate  was  much  more  extensively  splintered  than  the  inner  <m& 

As  to  traumatic  depression  of  the  skull  without  a  fructnre,  d 
this  we  have  no  well-authenticated  specimen  in  the  adult.  And 
until  such  a  preparation  be  brought  forward,  the  existence  of  ^ 
form  of  injury  in  the  adult  ought  not  to  be  admitted.  In  young 
children  with  very  pliant  bones,  it  is  just  possible  that  such  IB 
accident  might  occur ;  but  even  here,  in  a  well-marked  depzfl^ 
sion,  some  of  the  bony  fibres  must  have  given  way. 

A  wound  of  the  integument  leading  down  to  the  bone  noj 
accompany  every  variety  of  fracture  of  the  vault.  And  in  then 
compound  fractures,  the  injury  of  the  bone  is  very  much  man 
frequently  strictly  limited  to  the  seat  of  the  blow  than  it  is  iB 
cases  of  simple  fracture.  Out  of  twenty  cases  of  componnd 
fracture  of  the  vault,  the  injury  of  the  bones  was  thus  strict^ 

•  Op.  cit  p.  278. 
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limited  to  the  seat  of.  the  blow  in  eight  cases ;  in  six  of  which 
tlie  injnzy  was  produced  by  heavy  blows,  falls,  or  blunt  instru- 
meuts,  and  in  two  by  sharp  instruments.  But  out  of  fifty-six 
cases  of  simple  fracture  this  strict  limitation  existed  only  in  one 
ongle  instance,  and  in  this  case  the  patient,  having  fallen  off 
his  coach-box,  had  struck  his  head  against  the  ground. 

Axe  there  any  signs  by  which  we  can  in  all  cases  recognise 
tiie  existence  of  a  ftacture  of  the  vault?  No.  Fissures  involv- 
ii^  the  whole  thickness  of  the  vault  of  the  skull  constantly  exist 
vithont  ever  having  been  suspected  during  life ;  and  even  an 
eitensive  and  a  comminuted  fracture  with  great  depression  of 
fte  frt^^ents  may,  and  often  does,  escape  notice,  when  the 
broken  bone  lies  hidden  xmder  the  temporal  muscle  or  under  a 
luge  extravasation  of  blood.  And,  on  the  other  hand,  an 
eitravasation  of  blood  may  be  mistaken  for  a  fracture  with 
depression,  and  so  too  may  an  abnormal  depression  of  the  skuU. 
Soch  a  depression  may  depend  upon  a  congenital  malformation, 
or  be  produced  by  absorption  of  the  diploe  and  thinning  of  the 
Wdei,  as  sometimes  occurs  in  the  skuU,  especially  in  elderly 
penons. 

Accompanied,  however,  by  a  wound  leading  down  to  the  bone, 
fiactores  of  the  vaiilt  are,  in  general,  easily  detected ;  but  even 
Iiere  appearances  are  sometimes  deceptive,  and  sutures  and 
Tucnlar  grooves  have  been  mistaken  for  fissures.  In  some  of 
these  cases  the  error,  no  doubt,  arose  from  carelessness ;  but  an 
tbnonnal  disposition  of  a  suture  may  mislead  the  most  attentive. 
And  onless  careful,  even  in  compound  fructures  with  depression, 
*e  may  be  led  into  error  as  to  the  exact  condition  of  the  inner 
plate  of  the  bone. 

There  is,  however,  one  sign  indicative  of  fracture  of  the  skull 
iboat  which  one  would  have  thought  that  no  mistake  could 
poeaibly  have  occurred.  But  Mar^chal*  mentions  a  case  in 
which  the  inspissated  secretion  of  the  frontal  sinuses  was 
mistaken  for  brain-substance,  thought  to  be  oozing  out  of  a 
fiictnre  in  this  region. 

There  is  also  on  recordf  a  singular  instance  of  the  appearances 
which  may  lead  to  an  error  in  diagnosis  as  to  a  compound 
fiacture  of  the  skuU.     A  woman  was  admitted  into  the  Hotel- 


•  M^m.  de  TAcad.  de  Chir.  t  i.  p.  247. 
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Dien  -with  a  wound  in  the  temporal  regfion,  accompanied 
profiiae  bleeclitifr.  A  fra^nent  of  bone,  several  lines  in  leu^l 
was  found  deep  in  the  wound  and  qiiite  loose  ;  this  wtt«  rcmorer 
and  the  finger  then  passed  throug^h  an  ojiening,  the  circnmfereni 
of  which  was  unyielding.  The  case  was  at  once  thought  to  li 
one  of  componnd  fracture,  with  separation  of  some  frayroen: 
But  it  was  soon  remarked  by  a  bystander,  that  the  fragment 
bone  which  had  been  removed  was  dry,  and  quite  white,  as  if 
had  ix^en  macerated.  This  led  to  a  more  careful  examination 
the  wound,  and  it  was  discovered  that  the  supposed  hole  in  tli 
skull  was  nothing  but  a  laceration  of  the  temporal  fascia, 
the  fragment,  the  innocent  cause  of  the  error,  turned  out  to 
simply  a  piece  of  bono  which,  lying  on  the  ground,  had 
dnren  into  the  temple  when  the  patient  fell. 

In  the  treatment  of  fractures  of  the  vault  of  the  skull  are 
Tolved  some  of  the  nicest  and  most  litigated  points  in  the  pi 
tieo  of  surgery. 

And  first,  as  to  liueary  fracture  or  fissnre.  Unoccompai 
by  brain -symptoms,  such  fractures,  even  when  compound, 
not  to  be  interfered  with ;  the  wound  must  be  treated  accordii 
to  circumstances,  and  the  cose  carefully  watched  for  some  tira 
Now  and  then  a  fissure  of  the  skull,  simple  or  componnd, 
followed  by  suppuration  between  the  bone  and  the  dnra  mat^ 
the  symptoms  and  treatment  of  which  hare  already  been  notii 
in  the  subject  of '  contusion  of  bone.* 

A  few  years  back,  and  it  was  held  that  intra-cranial  infiaimni 
tion  would,  in  all  probability,  follow  a  fissure  of  the  skull ;  an 
hence  the  precept  of  Pott,*  *  that  perforation  is  absolute^ 
necessary  in  seven  cases  out  of  ten  of  simple  undepreaBO 
fracture  of  the  skull.'  But  of  infiammation  following  a  fismr 
one  case  only  was  met  with  in  the  words  of  St.  George's  Hospit 
during  a  period  of  ten  years,  and  in  this  case  there  was  a  wont 
leading  down  to  the  bone.  The  case,  as  in  '  contusion  of  ti 
bone,'  went  on  well  for  upwards  of  a  fortnight ;  and  then, 
the  seventeenth  day,  came  the  symptoms  of  intra 
mischief,  and  death  followed,  notwithstanding  the  applica' 
the  trephine. 

The  principle  of  non-interference  also  holds  good  in  a  com 
nuted  fracture,  even  with  depression  of  the  fragments. 


•  Inj.  t^  t\e  Head,  p.  130. 
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there  be  no  wound  of  the  scalp  and  no  symptoms.  Ifc  is  now  an 
established  mle  in  onr  metropolitan  hospitals  that  simple 
fiactnres  of  the  skull  with  depression  and  without  symptoms 
are  to  be  left  alone.  The  depression  may  be  so  marked  as  to  be 
easilf  detected ;  and  yet,  so  long  as  there  are  no  symptoms,  all 
operatire  interference,  of  whatsoever  kind,  is  careihlly  to  be 
tToided. 

In  snch  a  case  the  recovery  may  be  bs  rapid  and  as  nninter- 
mpted  as  if  there  had  been  no  depression  of  the  bone.  But  it 
most  not  be  forgotten  that  such  a  depression  may  at  any  subse- 
quent period  lead  to  internal  mischief  of  a  serious  nature ;  and 
the  patient  ought  to  be  put  upon  his  guard  as  to  the  risks  which 
he  for  the  fhtore  may  be  subjected  to. 

Bnt  supposing  there  be  a  wound  leading  down  to  the  bone  in 

»  depressed  fracture  without  symptoms,  what  is  to  be  done  ? 

Aie  we  to  operate  at  once,  or  not?    The  rule  is,  that  we  are  to 

operate,  and  at  once.     Compound  fractures  of  the  skull  with 

depression  most  frequently  lead,  as  demonstrated  by  Sir  A. 

Cooper  and  Sir  B.  Brodie,*  to  intra^cranial  suppuration ;  and 

lienoe  the  rule  laid  down  by  these  celebrated  surgeons,  that  we 

ue  to  operate  to  prevent  the  impending  mischief.     To  this  rule, 

towerer,  exceptions  ought  to  be  made.     A  slight  depression, 

specially  when  it  corresponds  to  the  thicker  parts  of  the  iiyured 

bone,  does  not  require  an  immediate  operation.     Neither  does  a 

^  in-driving  of  the  bone  over  the  frontal  sinuses ;  but  here  it 

most  be  borne  in  mind  that  these  sinuses  do  not  begin  to  make 

their  appearance  nntU  several  years  after  birth.    And  should  a 

compound  fiwjture  with  depression  chance  not  to  fall  imder  the 

notice  of  the  surgeon  until  some  days  afber  the  accident,  he 

ooght,  if  there  are  no  signs  of  inflammation,  to  abstain  from 

<^>erating ;  and  all  the  more  readily,  if  the  depression  is  a  broad 

one,  and  the  fracture  comminuted.   In  such  an  injury  the  patient 

tenetimes   recovers  without  any  intra-cranial   inflammation. 

fiat  in  the  punctured  fracture,  in  which  sharp  splinters  of  the 

inner  table  are  driven   down  upon,  or  into,  the  dura  mater, 

inAammation  almost  invariably  arises  sooner  or  later ;  and  of 

all  compound  fractures  of  the  skuU,  the  punctured  fracture  is  on 

this  account  the  most  dangerous,  and  the  one   which  most 

imperatively  calls  for  the  use  of  the  trephine.     And  closely 

allied  to  these  pimctured  fructures  are  those  in  which  a  clean 


•  Med.-Chir.  Trans,  vol.  liv,  pp.  401,  402. 
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eut  exists  in  the  outer  parts  of  the  bone,  with  a  more  Or  lees 
extensive  splintering  and  depression  of  the  inner  plate.  True  it 
is  that  there  may  be  some  difficulty  in  such  cases  in  asccrtaitiing 
the  exact  condition  of  the  bone ;  but  we  may  be  sure  that  the 
two  plates  are  separated  from  each  other,  and  the  inner  one 
splintered  and  depressed,  if  we  can  pass  a  probe  sideways  under 
the  outer  parts  of  the  cut  bone,  and  then  feci  the  inner  plate 
some  distance  deeper. 

Sometimes,  in  these  compound  fractures  of  the  skull,  and 
especially  in  the  punctured  fracture,  a  sharp  fragment  of  bond 
may  be  neen  sticking  in  the  brain.  In  such  a  case,  one  of 
Colles'*  pi-actical  precepts  is,  that  all  attempts  at  removal  should 
be  postponed  for  a  few  days,  in  order  that  the  cerebral  substancd 
around  the  fragment  may  have  time  to  consolidate ;  but  in  audi 
a  case  I  cannot  help  tliiukuig;  that  it  is  better  to  try  and  remove 
the  piece  of  bone,  which  sometimes,  even,  comes  away  readilj 
enough.  In  these  attempts  the  surgeon  should,  however,  l>fl 
exceedingly  careful ;  and  should  he  find  the  fragment,  notwitii* 
standing  all  his  care,  sinking  deeper  into  the  brain,  then  there 
ia  no  doubt  that  he  ought  at  once  to  desist,  and  make  no  farther 
attempt  for  a  few  days. 

In  the  fractures  which  we  have  been  considering,  operatic 
interference  may  be,  and  often  is,  of  essential  aennce ;  but  thus 
far  we  have  dealt  with  the  most  favourable  cases  only — those 
crises  in  which  the  injury  of  the  bone  was  not  accompanied  by 
brain  -  sy  m  pto  ms. 

Passing  now  to  those  depressed  fractures  in  which  there  art 
priuiarjr  brain-symptoms,  are  we  to  operate  in  all  such  cases? 
If  the  fracture  is  a  simple  one,  and  the  symptoms  not  veiy 
urgent,  we  may  postpone  the  operation,  and  see  what  can  be 
done  by  other  remedial  measures,  before  resorting  to  the  trephiafi. 
Slight  symptoms  may  perhaps  be  dependent  upon  concussion  of 
the  brain,  or  upon  some  slight  pressm-e,  either  by  blood  or  by 
bono ;  and  such  symptoms  may  pass  oif  under  the  influence  of 
judicious  treatment.  But  if  the  sjTuptoms  are  urgent — if  thcj 
indicate  a  decided  pressure  upon  the  brain — then  operatiT« 
interference  becomes  necessarj'. 

And,  from  what  has  already  boon  said,  it  follows  that,  with 
a  wound  leading  down  to  the  bone,  we  ought  to  operate  at  once. 
K  the  symptoms  are  slight,  the  operation  may  be  succes&M; 
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symptoms  are  nrgent — if  compression  of  the  brain  is 
I  and  strongly  marked — there  is  erery  probability  that 
efi'orte  will  be  uuavailuag ;  for  in  such  cases  it  very  rarely 
B  that  the  brain-symptoma  are  dependent  upon  the  de- 
bone.  The  severe  symptoms  in  fractm-es  witli  depres- 
nev  for  the  most  part,  from  extensive  extruvasations  of 
pKvonie  serious  lesion  of  the  braiu  substance  it«elf ;  aud 
Be  reason  of  an  operation  being  so  seldom  of  any  use. 
jptwithstaj^ding  all  this,  it  is  our  duty  to  operate,  as  the 
(as  may,  after  all,  be  wholly  dependent  upon  the  bone. 
kre  certainly  now  and  then  met  with  in  which  symptoms 
tary  urgent  nature  persist  so  long  as  the  bone  remains 
jjed,  and  are  reUevcd  only  by  its  removal.  Of  this,  the 
piarkable  caao  ia  CUnc's,*  in  which  the  symptoms  con- 

T  the  extraordinary  period  of  thirteen  months,  aud  still 

eved  by  the  removal  of  the  bone. 

eneral  rule,  a  depressed  piece  of  bone  may  be  allowed 
in  a  child  without  producing  the  serious   results 

only  noticed  in  an  adult }  and,  consequent!}*,  we  may 
ild  postpone  the  elevation  or  removal  of  the  broken 
(hich  in  an  adult  we  should  proceed  to  operate  uixm  at 


Berating  for  a  fracture  with  depression,  the  only  object  is 
or  to  remove  the  fragments  which  are  driven  down, 
can  be  done  by  means  of  the  elevator  ouly,  so  much 
Should  this  not  be  feasible,  then  we  must  see  if  we 


er. 


sufficient  room  for  the  elevator  by  the  removal  of  a 
the  sound  bone  overhanging  the  depressed  fi*agment; 
IS  to  be  done  by  Hey's  saw,  if  possible.  The  use  of 
ihine,  as  far  as  depressed  bone  is  coucemed,  is  to  be 
ed  to  those  eases  in  which  the  edge  of  the  fracture  is 
,  and  without  corners.  And  in  trephining,  great  care 
be  taken  to  remove  as  Utile  bone  as  possible ;  but,  in 
dety  not  to  remove  too  uitich,  we  must  he  especially 
and  be  sure  that  no  irregular  mai^in  of  the  inner  plate 
reaaiiig  upon  the  brain.  In  looking  over  the  skulls  in 
brent  museums,  it  is  curious  and  most  instmctive  to 
how  frequently  a  sharp  edge  of  the  inner  plate  of  the 
|fi  been  left  depressed, 
the  removal  of  parts  of  the  skull,  it  was  the  custom  iu 


•  MmL'Chir.  Hei:  vol.  i.  p.  471. 
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former  times  to  protect  by  plates  of  silver,  or  lead,  or  by 
other  means,  the  portion  of  bi-aiii  thus  left  exposed.     Of 
years,  however,  this  practice  ha.8  been  abajidoned ;   and  nc 
the  protection  of  the  brain  is  left  to  the  thickened  d\ira  mai 
and  integninents,  for  it  rarely  happens  that  ossification  taki 
place  sufficiently  to  fill  up   the   gap.      Patients,  under  so 
circuiustauces,  may  go  on  unharmed  for  years.     Occasionallj 
however,  the  cicatrix  gives  way,  hernia  cerebri  follows,  and  th 
patient  dies.     Thus  it  happened  to  a  yomx},'  girl,  in  a  violea 
fit  of  coughing,  during  which  the  cicatrix  suddenly  gave  wajj 

Finally,  in  a  fracture  of  the  vault,  injury  of  a  large  venoi 
sinus  may  occur ;  and  in  a  compound  fracture,  such  an  injinj 
may  be  followed  by  hremorrhage  of  an  alarming  charactc; 
But,  however  alarming  such  bleeding  may  at  first  sight  be,  itii 
generally  said  that  the  danger  is  more  apparent  than  real ;  tbe 
bleeding  may  be  profuse,  but  it  is  easily  controlled.  Indeed, 
M.  Chassaignac  t  states,  that  he  had  not  been  able  to  find  on 
record  a  single  instance  of  fatal  luumorrhage  from  a  sinus  tliu 
wounded.  There  is,  however,  in  the  Museum  of  St.  Georp'f 
Hospital  a  preparation  of  a  compound  fracture  of  the  skull 
laying  open  the  left  lateral  sinus  (Figs.  48, 49) ;  and  in  this  oa«, 
^xe  patient,  a  powerfully-built  man,  aged  51,  died  of  repettol 
attacks  of  haemorrhage. 

An  injury  of  one  of  these  venous  sinuses  may  also  leact  ^ 
fibrinous  deposits  witliin  the  sinus,  and  suppuration  with  all  ill 
secondar}'  consequences.  And  pytemia  may,  aa  a  matter  d 
course,  follow  any  fracture  of  the  vault ;  but  pyscmia  is  mach 
more  frequently  met  with  in  the  slighter  injuries  —  scalp- 
wounds,  or  contusion  of  the  bone.  Thus  in  twentj'-three 
of  simple  scalp-wound  or  contusion  of  the  bone,  which 
fatally  at  St.  George*8  Hospital  within  the  space  of  ten  ji 
purulent  infection  %vas  noticed  in  fourteen  instances  ;  whereaa 
seventy-eight  cases  of  fracUire  terminating  fatally  withia 
same  period,  it  was  noticed  in  six  cases  only ;  and  even  of  tlie«p 
five  were  compound  fractures.  The  fact  is,  that  in  far  tl* 
greater  number  of  fractures  the  patient  dies  long  before  tb» 
period  at  which  pmnilent  infection  usually  sets  in. 


Fractures  of  tfie  hose.     Fractures  of  the  base  of  the  skull  artJ 


•  Edin.  Mrtl.  Enxayt,  vol.  n.  p.  337. 
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18  brought  to  bear  upon  them  they  readily  give  way. 
sciflsora,  slate-penciU,  tobacco-pipes,  bayonets,  have  been  t 
into  the  skull  through  the  orbits,  the  nostrils,  anU  the  occipi 
bone ;  aud  tlie  condyle  of  the  lower  jaw  has  even  been  drivi 
into  the  middle  fossa  of  the  skull. 

Thrust-wounds  in  these  regions,  and  especially  those  of 
orbits  and  of  the  nostrils,  are  of  great  importance,  from  tJ 
readiness  ^vith  which  the  brain  may  thus  bo  injured. 

Injuries  of  this  kind  occur  most  frequently  about  the  orbii 
and  in  no  class  of  cases  is  the  surgeon  more  likely  to  be  put 
his  gtiard  as  to  the  exact  nature  and  extent  of  the  injmy. 
first,  all  that  may  be  apparent  is  the  slight  injury  of  the  et 
temal  parts — a  trifling  wound  of  the  upper  lid,  and  sometima 
not  even  this,  for  the  instrument  may  have  slipi>ed  under  tlrt 
lid,  and  left  merely  a  patch  of  ecchymosis  on  the  conjunctini. 
Brain-S}  mptoms  there  may  be  none.  Two  or  three  dajs  wty 
pass  over,  during  which  the  patient  goes  about  as  usual;  then, 
bniin-symptoms  make  their  appearance,  sometimes  suddeolT, 
and  the  patient  dies  in  the  course  of  a  few  hours,  or  days,  aad 
the  h'ue  nature  of  the  case  is  revealed  only  by  the  post-mortem 
examination.  Such  is  the  history  of  ihe  cases  recorded  bj 
Morgagui,*  Sir  A.  Cooper,  t  Sir  P.  Cramptou,^  Guthrie,  §  and 
J.  Painter.  ||  In  other  cases,  recoTcry  has  taken  X)lace  notwith- 
standing serious  injury  of  the  brain,  indicated  by  severe  bmiti- 
symptoms,!  or  by  brain-protrusion.**  One  such  case  of  recovery 
is  constantly  quoted,  in  which  it  has,  however,  been  made- 
clear  that  the  brain  could  not  have  been  injured.  Francois  da 
Ijorraine,  Due  de  Guise,  is  represented  t+  as  having  recoreffd^ 
after  a  lance  had  passed  immediately  ah&ve  the  eyeball, 
through  n  part  of  the  skull.  But  on  referring  to  the  report 
the  celebrated  Ambi-oise  Par^,t|  who  had  charge  of  the  caseJ 
has  of  late  been  proved  that  the  lance  did  not  pass  au-drniOf 
but  au-de^stons  de  Vml ;  and,  consequently,  that  the  skull  w»* 
not  even  injured. 

What    has  just   been  said  of  direct  fractui-cs   of  the  oAi 
appUes  equally  to  thrust-wounds  through  the  nostrils.    WhiW 


se.it] 
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feacing  with  a  walking-cane  with  one  of  hU  comrades,  a  soldier 
waa  hit  on  the  nose;  bvit  the  only  appearance  of  injury  waa  a 
sroftll  puncture,  not  larger  than  a  leech-bite,  on  the  left  ala. 
The  man  died  a  few  days  afterwards,  with  brain -symptoms ; 
the  exact  nature  of  the  ease  was  never  even  suspected.  At 
Ix)at-mortem  examination,  however,  the  brass  ferrule  of  the 
vilking-cane  waa  found  in  the  skull,  close  to  the  left  side  of 
the  sella  turcica,  and  this  hud  led  to  extonaive  inflammation  of 
the  membranes  of  the  brain.* 

A  direct  fracture  of  the  base  has  also  happened  by  the  con- 
dyle of  the  lower  jaw  beinf^  forcibly  driven  against  its  fossa,  the 
iluiplianous  plate  of  which  it  has  broken  through.  Of  this 
fiaeture  there  is  a  specimen  in  the  Museum  of  St,  George's 


Fia.  fiO. 


Fio.  51. 
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Fractvro  of  the  itlciill,  emiued  bf  tb«  oodcIyU  of  th«  jaw. 

c  ihovs  tbo  eoadyle  projected  slightly  into  the  envitj  of  the  skulL 

Outtr  tarface.  Jnn*r  titr/ace. 

Boepital.  The  bottom  of  the  lefl  glenoid  fossa  is  broken,  and 
ttte  condyle  of  the  jaw  projects  slightly  into  the  cavity  of  the 
AUL  But  a  still  bettor-marked  case  is  that  quoted  by  M. 
Cbusaignac,-!  in  which  the  rii^ht  condyle  of  the  lower  jaw  was 
^riren  into  the  akuU  by  a  fall  from  a  great  height  on  to  the  chin . 
^  n^an  lived  for  between  five  and  six  months,  during  which 
*9  always  complained  more  or  less  of  his  head,  and  ultimately 

•  Duiiin  Jour.  I80I,  p.  347. 
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died  with  braiu-syinptoraa.  The  right  condyle  of  the  lower  jaw 
wa8  fouud  pressing  against  the  niiddl<.»  lube  of  the  bpaiii,  in 
whicli  there  was  a  large  abscess. 

And  now  aa  to  indirect  fractures  of  the  base  of  the  sknlL 
These  fractures  axe  very  common ;  so  much  so,  indeed,  that 
they  form  by  far  the  greater  part  of  the  fatal  injuries  of  tbf 
head  occurring  in  our  civil  hospitals.  Such  fractures  were,  for 
the  most  part,  and  for  a  long  time,  looked  upon  as  fractures  by 
coutrc-coup.  But  modern  researches  have  proved  that  fiuctures 
by  contre-coup  are  ver)'  rare  at  the  base  of  the  skull ;  and  ft 
close  analysis  of  fractures  of  the  base  shows  that  the  bones  of  ] 
tliis  region  may  be  broken  in  different  ways. 

A  blow  upon  the  perpendicular  portion  of  the  frontal  may 
give  rise  to  a  fracture  of  tlie  orbitar  plate  of  tliis  bone,  without 
any  injurj*  wliatsoever    beiug  perceptible  in  the  intervening, 
osseous  tissue.     Of  this  an  example  happened  at  St.  Geoi^'tJ 
Hospital  in  the  year  1849,  and  a  very  similar  case  is  related  by 
Boyer.* 

The  centiu!  bones  of  tlie  base  may  be  the  only  bones  brokeu 
when  the  front  and  back  part  of  the  head  have  been  caught 
between  two  opposing  furces. 

Fractures  of  the  base  may  aJso  be  produced  by  the  foroe  I 
acting  from  below  upwards,  the  shock  being  transmitted  throu^  j 
the  intermedium  of  the  spinal  column;  and,  as  in  the  prcviooaj 
instances,  the  bones  broken  may  be  far  away  from  the  spot 
which  Wits  struck.     Ahghting  on  the  knees,  or  on  the  feet,  in 
fells  from  great  heights,  gave  rise,  in  one    instance,  t  to  ft 
breaking  off  of  the  apex  of  the  right  petrous  bone,  and  of  both 
posterior  clinoid  processes ;  in  another  instance,!  to  a  fracture, 
also  of  the  right  petrous  bone,   and  a  slight  fiucture  of  tbe 
same  side  of  the  sella  turcica ;  and  in  a  tbird  instance,^  the  only 
bone  broken  about  the  skuU  was  the  cribriform  plat«  of  the 
etlnnoid  ;  every  other  bone  in  this  region  was  perfectly  sound. 

But  fractures  such  as  these  are,  one  and  all,  of  rare  occur- 
rence, and  but  very  few  such  cases  are  recoixied  by  modern 
surgeons. 

Impulsion  of  the  spinal  column  forcibly  against  the  condyles 
of  the  occipital  bone  is  supposed  by  some  surgeons  to  be  the 
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caose  of  the  fractures  so  frequently  ob8erved  at  the  "base  of  the 
skull.  Such  was  Earle's  opiniou,*  and  Sir  B.  BrotUe  stutos 
that  his  own  experience  corresponds  very  nearly  with  tlmt  of 
Earle ;  and  lately,  Mr.  Hilton,  in  his  valuable  Leciurea  on  the 
Cranium  (p.  61),  comes  to  the  conclusion  that  tlie  frequency  of 
the  fractures  occurring  through  the  petrous  bone  is  dependent 
upon  the  forcible  impulsion  of  the  spine  against  the  occipital 
bone, 

^That  certain  fractures  of  the  base  may  be  thus  produced 
^^«  is  uo  doubt ;  but  that  most  of  the  fractures  of  this  region 
happen  othenviso  has,  I  think,  been  proved  also  beyond  a 
jtubL     A  fractui'e  of  the  base  may  be  strictly  limited  to  tlie 


Fie.  62. 
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^Sni,  mid 


Umiteii  to  anterior  fo»aa. 


Fracture  limited  to  middle  fosMi. 


ni,  middle,  or  back  part  of  this  regnon  of  the  skull ;  and 
preparations  illustrating  these  different  fractures  have  for 
many  years  past  been  in  the  Museum  of  St.  George's  Hospital. 
But,  as  far  as  1  know,  Dr.  Araut  was  the  first  to  prove,  by 
experiments,  how  certain  fractures  came  to  be  strictly  limited 
fto  certain  regions.  In  precipitating  a  large  number  of  bodies 
from  varions  heights  on  to  the  head,  Dr.  Aran  found  that  the 


•  8b  a  Brodie,  AM,-Chir.  Titau.  liv.  p.  8M. 
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part  of  the  vault  wliieli  first  struck  the  ground  gave,  as  it  wer 
the  key  to  the  fracture  which  would  tAke  place  at  the 
Similar  results  were  also  obtaineil  when  difliised  blows 
dealt  upon  different  parta  of  the  skxUl  by  meane  of  a  large  ; 
heavy  liammer. 

In  the  front  part  of  the  vault,  injuries  thus  produced  led  i 
a  fracture  of  the  anterior  fossa:  in  the  middle  part  of  tl 
vault,  they  led  to  a  fracture  of  the  middle  fossa ;  and  at  1 

F[o.  64. 
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Frnrtdpe  limited  to  posterior  fodsa. 


back  of  the  head,  to  a  fi^icture  of  the  posterior  fossa.  Ilm 
single  instance  was  a  fructurc  detected  at  the  base,  without  i 
line  of  fracture  in  the  corresponding'  part  of  the  vault. 

Taking,  then,  these  experiniunt*  of  Dr.  Aran's,  it  will  bel 
found  that  the  line  of  fracture,  instead  of  beginnin;Er  at  tie 
base,  starts  from  that  part  of  the  vault  whicli  was  first  stnd,  j 
and  stretches  from  thence  into  the  base.  And  the  truth  of  tlu>| 
has  been  proved  by  an  analysis  which  I  made  of  all  the  caK$ 
of  fractiued  base  of  the  skull  admitted  into  St.  Cieorjce'ii 
Hospital  during  a  period  often  years,  in  the  great  majoriUofl 
which  the  cause  of  the  fracture  was  either  a  fall  from  a  greit  j 
height,  or  a  blow  fri>ra  some  heavy  instrument. 

But,  to  trace  out  these  fractures  accurately,  the  skull  mo 
be  divided  into  tliree  different  zouea  or  segments ;  an  ant 
zone,  formed  by  the  frontal,  the  upper  part  of  the  ethmoi^l 
and  the  fron to-sphenoid  ;  a  middle  zone,  by  the  parietals,  1 
squamous  and  the  anterior  surface  of  tiie  petrous  portions 
the  temporals,  with  tlie  greater  part  of  the  basi-sphenoid ;  uij 
a  posterior  zone,  including  the  occipital,  the  mastoid,  and  th 
posterior  surface  of  the  petrous  portions  of  the  temporals,  wit 
a  small  part  of  the  body  of  the  sphenoid. 
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With  the  sknll  thus  divided,  the  line  of  fracture,  in  the  less 
■rere  coses,  is  strictly  limited  to  one  of  these  zones.  Out  of 
■pnty-five  caaes,  the  line  of  fracture  was  found  to  he  thug 
Bctly  limited :  to  the  anterior  zone  in  five  cases ;  to  the 
nuddle  one  in  fourteen  cases ;  and  to  the  posterior  one  in  six. 

In  severer  cases,  the  line  of  fracture  starting  from  the  vault 
ipreads  into  two  of  the  fossse  at  the  same  time,  and  this  is 
readily  accounted  for  by  the  position  of  the  middle  fossa,  which, 
wedged  in  between,  and  firmly  articulated  with,  the  bones  of 
lie  other  fosss,  either  receives  or  transmits  the  injury.  Thus, 
oat  of  twenty-nine  cases  in  which  the  line  of  fracture  occupied 
two  of  the  fossfE  ut  the  same  time,  in  fom-teen  it  was  the  middle 
and  anterior  fossse  which  were  implicated ;  and  in  lifteeu,  the 
nuddle  and  posterior. 

hi  tbe  most  severe  cases,  all  three  fossso  may  be  implicated 
»t  the  same  time;  but,  within  the  ten  years,  this  happened 
uotr  in  ten  cases. 

Such  an  analysis  points  out,  moreover,  that  the  middle  fossa, 
either  alone  or  in  combination  with  the  other  fossae,  is  tJie 
ncion  in  which  fractures  most  frequently  occur.  Out  of  the 
sixtr-four  cases,  the  middle  fossa  was  broken  in  no  less  than  in 
fifty-three  cases. 

In  the  severer  forms  of  injury  there  may  be,  in  various  parts 
^  the  baae,  some  small  circumscribed  fractures  in  addition  to, 
ud  having  no  connexion  with,  the  main  Une  of  fracture.  Thus, 
tie  roof  of  the  orbit  is  sometimes  broken  independently  of,  and 
vn.y  from,  the  principal  fracture ;  and  so,  too,  may  the  posterior 
dinoid  processes  be  thus  broken. 


■The  only  *t/tnp(onw  that  can  be  depended  upon  as  indicative 
of  fractured  base  of  the  skull,  are  connected  either  with  an 
escape  of  some  of  the  contents  of  the  skull,  or  with  an  injury 
iJone  to  the  nerves  as  they  are  emerging  from  the  skull. 

The  contents  of  the  skull  which  may  escape  in  a  fracture  of 
K  base  are  blood,  watery  fluid,  or  brain -substance.  The 
Hery  fluid  and  the  brain-substance  must  be  left  for  fui*ther 
■■Dderation,  and  so,  too,  must  the  injury  of  the  nerves.  Bo- 
uuns  then  the  escape  of  blood. 

And  now,  in  order  that  tliis  escape  of  blood  may  take  place, 
be  Une  of  fracture  must  run  in  certain  given  directions ;  it 
tost  in  its  coarse  involve  some  of  the  large  vascular  channels 
ring  at  the  base,  and  it  most,  moreover,  open  a  roa4  through 
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which  the  blood  can  ^t  out  of  the  skoll  into  some  part  where 
its  escape  may  be  visible.  But  should  it  so  happen  that  the 
injury  does  not  produce  effects  such  as  theae,  there  may  be  t 
very  extensive  fracture  of  the  base,  the  existence  of  whidt 
cannot  be  revealed  until  the  post-mortem  examination  take» 
place. 

A  fracture  at  the  base  may  manifest  itself  by  an  escape  of 
'  blood  into  the  cellular  tissue  of  the  orbit  and  eyelids ;  bj 
bleeding  at  the  nose,  or  subsequent  vomiting  of  bl<Kxl ;  bjr 
bleeding  from  the  ears ;  by  an  escape  of  blood  into  the  cellular 
tissue  in  the  mastoid  region,  or  into  that  of  the  back  of  tlie 
head. 

A  fracture  involving  the  orbitar  plates  of  the  frontal,  and 
extending  into  the  sphenoid,  may  lay  oi>en  either  the  vodoos 
channels  in  this  region,  or  the  ophthalmic  artery — the  former 
much  more  commonly  than  the  latter. 

The  blood,  at  first  poured  out  at  the  back  of  the  orbit,  khq 
makes  its  way  forward ;  readily  infiltrating  the  loose  oelhdv 
tissue  of  this  region,  it  first  shows  itself  under  the  ocnlir 
conjunctiva,  and  subsequently  spreads  into  the  eyelids.  Fint 
the  ocular  conjunctiva,  then  the  lids ;  such  ore  the  points  u 
which  blood  coming  from  the  bottom  of  the  orbit  must  show 
itself.  But  it  is  the  eftusion  of  blood  under  the  ocular  an^ 
jmictiva  which  must  guide  us  in  our  diagnosis,  and  for  tlm 
purpose  the  effusion  must  not  consist  of  a  few  patches  onljr; 
it  must  extend  into  the  cellular  tissue  of  the  orbit  beyond  our 
sight.  As  to  the  iida,  the  lower  one  generally  becomes  di*- 
coloured  before  the  upper  one,  M.  Velpeau  thinks  that  tl« 
lower  lid  is  always  the  first  to  be  discoloured ;  but  I  have  wen 
several  cases  of  fr^actured  base  in  which  the  ocular  coujunctin 
and  the  upper  lid  were  ecchymosed  wthoutany  discoloration  of 
the  lower  lid. 

Effusion  of  blood  under  the  ocular  conjunctiva  is,  then,  Uie 
sign  by  which  a  fracture  of  the  front  part  of  the  base  mar  be 
recognised.  But  a  fracture  of  this  region  may  exist  without 
any  effusion  of  blood  luider  the  ocular  conjunctiva,  or  the  lid* 
only  may  be  discoloured ;  and  in  such  cases  it  must  be 
in  mind  that,  however  extensive  the  fracture,  it  Ciumot  b» 
diagnosed. 

Out  of  twenty-three  cases  of  fractured  base,  involving 
or  less  extensively  the  orbitar  plates  of  the  frontal,  all  of  whic^zk 
occurred  at  St  George's  Hospital  within  the  space  often  j 


it  was  fouud,  in  eight  cases,  that  there  were  no  traces  of  extiu- 
rasated  blood  to  be  seen  either  in  the  eyelids  or  under  the  ocnlar 
conjunctiva  ;  and  in  five  cases,  that  the  effusion  of  bloo<l  occupied 
the  eyelids  only :  so  that  in  these  thirteen  coses  there  could 
have  been  no  suspicion  whatever  as  to  the  existence  of  a  frac- 
ture. But,  on  the  other  hand,  the  nature  of  the  injury  was 
tnade  manifest  in  the  ten  reuiaining  eases  by  the  hlood  effused 
un<ler  the  ocular  conjuiictira  and  in  the  lids. 

Blood  may,  however,  be  effused  into  the  Hds,  and  under  the 
ocalar  conjunctiva,  in  fractures  of  the  malar,  or  of  the  superior 
nt&xillary,  bones ;  and  this  may  ^ve  rise  to  an  error  in  diagnosis. 
But  such  cases  are  of  rare  occurrence.  One  waa  i)ubU8hed 
Bome  few  years  back  by  Mr.  Holmes.* 

Effusion  of  arterial  blood  at  the  back  of  the  orbit,  in  conse- 
quence of  a  fractured  ba«e,  is  of  further  interest,  inasmuch  as 
it  may  ultimately  lead  to  a  traumatic  aneurism,  which  may  go 
on  iacreasing  in  size,  and  thus  imperatively  call  for  surgical 
iBterferenee. 

Tbiee  sncli  cases  have  occurred,  within  the  lost  few  years,  to 
London  surgeons;  two  at  the  London  Hospital  itself,  and  one 
at  the  Seamen's  Hospital.  In  all  these  three  cases,  the  historj* 
uiii  the  symptoms  left  no  doubt  as  to  the  natiure  of  the  injury  : 
I  iu  all  three,  a  ligature  was  ultimately  applied  to  the  common 
carotid,  and  in  all  three  recover)-  followed  this  operation.t 

Bkeding  from  the  nose  or  moutli,  ur  vomiting  of  blood, 
wcun,  not  un  frequently,  after  injuries  of  the  head ;  but  the 
great  vascularity  of  the  membrane  lining  these  cavities  renders 
*"ifl  bleeding  much  less  valuable  as  a  diagnostic  sign  of  frac- 
^n>s  of  the  base  than  that  which  proceeds  from  the  ear*  Still, 
»f  the  bleeding  be  copious,  and  especially  if  it  continue  for  a(»ne 
tine,  there  is  no  doubt  that  it  then  becomes  a  symptom  of  great 
wine  as  a  means  of  diagnosis.  Out  of  thirty-two  cases  of 
'^•ctnred  base,  implicating  the  central  bones  of  this  region,  all 
■'wtich  occurre<l  at  St.  Gcorge*s  Hospital  in  the  space  of  ten 
J^wi,  bleeding  from  the  nose  or  mouth,  or  subsequent  vomiting 
^  Idood,  was  present  in  no  less  than  in  fourteen  instances, 
Tbe  symptoms  in  these  cases  were  such  as  to  lead  to  the  belief 
at  a  firacture  existed  in  some  of  the  bones  of  the  base  cor- 
Dnding  to  the  pharynx  or  nose ;  and  dissection  proved  that 


•  Amoeiatiou  MetUad  Jotamai,  1865,  p.  t)67. 
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out  of  the  fotirteen  cases,  the  fracture  was  confined  in  four ! 
cases  to  the  etbiuoid ;  in  tliree,  to  the  body  of  the  sphenoid : 
and  in  one,  to  the  basilar  process.  In  five  coses,  the  fractare 
involved  both  the  ethmoid  and  the  sphenoid ;  and  in  one  c«ae 
it  extended  not  onlj  through  these  bones,  bat  through  the 
basilar  also. 

In  the  vomiting  of  blood,  proceeding  from  a  fractured  bow^ 
it  not  unfrequeutly  happens  that  the  fluid  thrown  up  is  of  ft 
dark  bistre  colour ;  having  been  swallowed  and  retained  in  the 
stomach  for  some  time,  the  blood  has,  in  fact,  been  more  or 
less  acted  upon  br  the  gastric  juice.  Snch  appearances  I  have 
several  times  noticed  when  vomiting  occurred  after  the  sub- 
sidence of  the  sjrmptoms  of  concussion  which  accompanied  th« 
fractm^d  base. 

Bleeding  from  the  ears,  in  severe  injuries  of  the  head,  Uu, 
for  many  years  post,  been  held,  and  deservedly  too,  us  one  of 
the  most  valuable  diagnostic  signs  of  fractured  base.  Bat  thii 
bleeding,  to  be  of  any  value  as  a  meajis  of  diagnosis,  mnat  be 
of  a  serious  nature,  and,  above  all,  it  must  continue  for  sow 
time.  With  such  a  bleeding,  it  may  be  safely  diagnosed  that 
there  is  a  fracture  of  the  base  niuuiug  through  the  petroot 
bone,  and  opening  up  a  commimicatiou  between  the  cavity  rf 
the  tympantim  and  some  of  the  numerous  and  large  vascalar 
channels  which  Rurround  this  bone,  or  with  an  extravasatibn  d 
blood  within  the  cranium  itself. 

Out  of  thirty-Two  carefully  dissected  cases  of  fracture  of  the 
middle  fossa  implicating  the  petrous  bone,  the  flow  of  blood 
from  the  ear  was  profuse  and  continuous  in  fift^^en  cases,  sad 
in  all  these  cases  the  diagnosis  of  the  injury  was  clear. 

On  the  other  hand,  fructures  of  the  temporal  bone  fr^ueatif 
occur  in  which  there  is  no  sign  that  can  lead  to  the  supposition 
of  such  an  injury.  In  such  cases^  either  the  line  of  froctun 
does  not  extend  into  tlie  tympantim,  or,  if  it  does,  the  membrui 
tympani  is  not  niptured,  and  the  blotwl  cannot  consequently  get 
into  the  external  meatns.  Thus,  in  twelve  of  the  seventcin 
remaining  cases,  the  ^mpannm  was  not  involved  in  the  fracture 
and  in  the  other  five  cases  the  tympaniuu  was  fractured,  but 
the  membrana  tympani  was  not  ruptured. 

In  those  cases  in  which  a  fracture  of  the  petrous  bone  com- 
municates with  one  of  the  venons  sinuses  on  the  uiside  of  th^ 
skull,  and  in  which  there  is  no  rupture  of  the  memlnuna  tTi&— . 
pani,  there  can  be  no  bleeding  from  the  ear;   but,  in  suds. 
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the  blood  poured  into  the  cavity  of  the  tympanum  soon 
findd  it«  way  through  the  Eustachian  tube,  so  that  there  may 

I  be  bleeding  from  the  nose  or  &om  the  mouth,  or  subsequent 
j^initing  of  blood.  Of  this,  careful  dissections  leave  no  doubt. 
ind  this  passing  of  blood  from  the  cavity  of  the  tymi>anum 
Hiro%'h  the  Eufitachiau  tube  ma}'  even  take  place  when  there 
is  a  rupture  of  the  membrana  tympani ;  so  that,  in  some  few 
cases  of  fractured  petrous  bone,  we  may  actually  have  bleeding 

)tk  from  the  ear  and  from  the  nose  at  the  same  time. 

ExtauTasation  of  bloody  and  consequent  discoloration  of  the 
^,  appearing  in  the  mastoid  region  some  hours  after  a  severe 
injniy  of  the  head,  may  lead  to  the  suspicion  of  a  fracture  in- 
Tolring  the  posterior  part  of  the  base ;  and  all  the  more  valuable 
will  this  sign  become,  if  the  injury  did  not  bear  directly  uixin 
thi*  region,  and  especially  if  it  bore  upon  the  opposite  side  of 
the  head. 

A  discoloration  of  the  integuments  of  the  lateral  parts  of  the 

ik,  appearing  subsequent  to  an  injury  of  the  head,  may  also 
e  ns  a  gxtide  to  the  diagnosis  of  a  fracture  of  the  base.  The 
Wood  oozing  from  the  fractured  skull  gradually  infiltrates  the 
o^nllkr  tissue  of  the  neck,  and  thus  ultimately  reaches  the  skin, 
*hich  becomes  discoloured,  as  if  bruised. 

Axtd  a  sudden  puffinesa  in  the  occipital  region,  with  discvlor- 
*WD  of  the  skin,  some  hours  after  a  severe  injurj'  on  this  part 
of  the  head,  may  also  be  of  use  iu  the  diagnosis  of  a  fi*actured 
^.  The  large  venous  sinuses  connected  with  the  occipital 
»»y,  when  this  bone  is  broken*  be  torn  across,  and  thus  give 
'iw  to  an  extravasation  of  blood,  which,  gradually  oozing 
^krongh  the  line  of  fracture,  may  ultimately  show  itself  in  the 
''iperficial  parts,  and  thus  reveal  the  nature  of  the  injury. 

Practures  of  the  base  of  the  skuH,  even  when  clearly  recog- 
■>^,  lead  but  very  seldom  to  operative  interference.  All  our 
ttvttmeut  must  be  directed,  not  against  the  broken  bones,  but 
tglinrt  the  accompanying  cerebral  lesions.  In  some  mre 
mstaooeB  we  may,  however,  have  to  resort  to  an  operation,  eveu 
^  the  base  of  the  skull.  Thus  in  a  comminuted  fracture,  with 
^eptmsion,  I  have  seen  a  fragmeut  removed  which  proved  to 
^the  greater  part  of  the  roof  of  the  orbit.  And  the  trephine 
^  been  applied,  and  successfully  too,  close  to  the  foramen 
ttttgnum.* 
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What  occurs  nboat  the  broken  bones,  when  the  patient  sqr- 
vives  a  fracttired  base?  Does  union  take  place?  And  if  Bcvbjr 
what  medium  are  the  broken  bones  united  ? 

In  some  cases,  even  after  a  lengthened  period — months,  tod 
yearS" — uo  trace  of  union  has  been  found.  In  other  cases,  tht 
line  of  fnicturc  has  been  found  uniUnl  partly  by  dense  fibrooi 
tissue,  and  partly  by  a  thin  layer  of  inlaid  bone.  And  in  other 
cases^  again,  bony  union  has  Ix^en  perfect,  nnd  thronghont  the 
whole  line  of  fracture.  In  some  cases  of  bony  union,  poToa 
bone  hue  been  found  heaped  up  along  the  sides  of  the  line  of 
fracture  on  the  inner  side  of  the  skull;  and  when  the  fracture 
passes  through  one  of  the  sinuses,  this  heaping  up  of  bone  mij 
be  such  that  the  channel  becomes  blocked  up. 

Separation  of  the  mitures,  A  question  has  arisen  whether  i 
separation  of  the  sutiu-es  can  possibly  occur,  without  the  bona 
being  in  some  way  or  another  broken.  As  mijj;ht  well  be  sup- 
posed, from  the  nature  of  the  articulations  about  the  skull,! 
separation  of  suture  without  a  fnicture  is  a  very  rare  form  of 
injury.  I  have  observed  it  but  once.  It  occurred  in  the  bock 
part  of  the  squamo-parietal  suture.  The  temporal  having  b«a 
fcilightly  separated  from  the  parietal,  and  diiven  upwards,  these 
bones  presented  at  first  sight  the  appearance  of  a  fracture  with 
depression. 

In  every  other  case  in  which  I  have  met  with  a  separation  of 
the  sutures,  it  has  always  been  in  connection  with  eztensiTe 
fractures  stretxdiing  into  the  base.  Thus,  in  seventy-eight  casei 
of  fractured  skull,  there  were  fourteen  cases  in  which  there  wu 
extensive  separation  of  the  sutures,  two  or  more  of  which  wew 
sometimes  implicated  at  the  same  time. 

As  to  the  frequency  with  which  the  various  sutures  give  imy, 
an  analysis  of  these  fi>urteen  caae»  proves  that  separation  of 
the  coronal  sntare  occurred  in  seven  cases ;  ui  the  lambdoid,  i( 
occurred  in  six  cases ;  in  the  sagittal,  in  four ;  in  the  petro- 
occipita!,  in  one  ;  in  the  temporo- parietal,  in  one ;  and  in  thff 
spheno -parietal,  in  one.  It  sometimes  happens,  when  sevenl 
sutures  have  given  way  at  one  and  the  same  time,  that  a  whol* 
bone  becomes  detached  from  the  other  bones.  Thus,  in  ontf 
case  where  there  was  complete  separation  of  the  coronal  suture, 
the  frontal  was  at  the  same  time  extensively  seimrated  frt>m  its 
connections  with  the  other  bones  of  the  skull,  and  thus  all  bat 
isolated. 
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Tliis  separation  of  the  satiin>8  is,  iia  a  matter  of  course,  most 
likely  to  occur  before  the  adult  period  of  life,  and  when  the 
btines  have  not  yet  been  soldered  together.  It  lias,  however, 
happened  at  an  advanced  aj^e,  as  proved  by  a  case  of  Mor- 
^atrni's,*  in  which  the  patient  was  sixty  years  old. 

Coexisting,  as  separation  of  the  sutures  for  the  most  part 
dwB,  with  extensive  fracture  of  the  base,  this  injury  muut  be 
closed  among  the  most  dangerous  to  which  the  skull  is  subject. 
It  invuriabiy  indicates  that  great  violence  has  been  done  to  the 
Iwnes.  Oftentimes  it  is  a*:companied  by  laceration  of  the  peri- 
camom,  and  separation  of  the  dxira  mater;  sometimes  even 
bjr  extensive  laceration  of  both  these  membranes,  through  which 
the  brain- substance  may  be  stjueezed  out  of  the  skull,  aud  found 
|]ring  immediately  under  the  integuments. 

A  most  extensive  separation  of  the  sutures,  with  fracture  of 
the  bones,  may,  however,  take  place  without  any  injury  of  the 
wiebral  substance.  Of  this,  I  once  dissected  a  most  remarkable 
iiBtance.  The  skull  was  extensively  broken  ;  the  two  parietal 
bones  were  widely  separated  from  each  other,  and  on  a  diiferent 
l*Tel  in  the  whole  length  of  the  sagittal  suture ;  the  left  bone 
WM  in  its  natural  position,  but  the  right  was  driven  domi  about 
^0  lines.  The  brain  itself  was  not  in  the  slightest  degree 
injured. 

Diqonction  of  the  sutures,  in  its  symptoms  and  treatment, 
<*nnot  be  separated  from  fractures  of  the  skull. 

^AtBRT   DlSCHABGES   IK   CONXECTION   WITH   SEVBBB    InJCEIES 

OF  THE  Head. 

Aa  an  accompaniment  of  severe  injuries  of  the  head,  a  thin 
*>tery  fluid  is  now  and  then  found  issuing  either  from  the  ear, 
<ff  from  the  nose,  or  from  some  part  of  the  vault  of  the  skxdl, 

from  Uus  car.  The  watery  discharge  from  the  ear  is  that 
*"*  commonly  met  with.  As  early  as  the  year  1727,  Stalpar- 
"W  ran  der  Wiel  t  published  a  case  in  which  large  quantities 
^^  thin,  clear,  watery  fluid  had  escaped  from  the  ear,  for  several 
■wTS,  nfter  a  severe  injury  of  the  head.  This  case,  and  another 
^UotwJ  by  StaJpartius  from  Joel  Langelottus,  are  the  only  cases 
iJittUj   referred    to   as   having  been   observed  by   the   older 


Lett  51,  art.  26. 


t  Vhwcat  rarior,  cent,  prior.f  oba.  xv. 


sorpeons ;  but  O'HaUoran,*  some  thirty  yeara  later,  alao  pub* 
lished  a  case  of  the  same  natore^  and  in  some  respects  eve^ 
more  characteristic;  and  the  elder  Deasef  appears  likewise  tl 
have  been  well  acquainted  with  the  occnrrenco  of  tliis  pecnlia) 
water}'  discharge  from  the  ear.  But,  notwithst^indinjj  tl^ 
striking  nature  of  these  facts,  the  subject  was  Bubsequeutly  lost 
sight  of  until  some  twenty  years  back,  when  M.  Laugier,^  bj 
some  carefidly-made  dissections,  firet  bitju^bt  to  light  the  coex- 
istence of  this  watery  discharge  from  the  ear  with  a  fructure  <4 
the  petrous  bone  and  a  rupture  of  the  membrana  tympani  ;  oni' 
then  followed  the  questiou,  even  now  so  much  debated,  as  tol 
the  possible  source  uf  this  tluid. 

The  Tarious  opinions  which  have  been  broached  upon  this  I 
point  may,  however,  be  reduced  to  two  classes :  one,  in  which 
the  fluid  is  said  to  be  nothing  but  tbe  serum  of  the  blood ;  the 
other,  in  wliich  it  is  said  to  be  the  secretion  from  some  mem- 
brane. 

This  6uid  was  at  first  thought  to  be  nothing  but  the  senua 
from  a  clot  of  extravasated  blood  lying  over  and  in  direct  contact ! 
with  the  fracture.  Such  was  M.  Laugier's  first  opinion,  published 
in  the  year  IBS9,  to  which  he  has  latterly  added  the  *  exudation 
of  serum  from  the  lacerated  vessels  lying  along  the  broken 
bone,  aud  tlie  neighbouring  soft  parts.'§  M.  Chassaignac  aUo 
thinks  that  the  fluid  is  due  to  the  senun  of  the  blood,  but  lliat 
it  oozes  through  a  fraying  of  th«  thin  outer  wall  of  some  one  of 
the  large  venous  sinuses  connected  with  the  petrous  bone-H 

Neither  of  these  opinions  has,  it  must  be  confessed,  been  borne 
oat  by  subsequent  exj)erience. 

The  fluid  has,  in  turu,  been  ascribed  to  one  of  the  several 
secreting  membranes  with  which  the  petrous  bone  is  so  closely 
connected.      It  has  been  thought  to  be  the  liquor  Ootunnii; 
then  the  fluid  from  the  cavity  of  the  arachnoid;  then,  agftiSr . 
the  cerebro-apinal  fluid. 

That  the  discharge  is  due,  in  some  cases  at  any  rate,  to  the 
escape  of  the  cerebro-spinal  fluid,  there  is  now  no  longer  any 
doubt.     First  mooted  by  Auguste  Berard  and  M.  N61aton,1i  thi« 


7m/.  of  (Ao  Svui,  p.  120.  +  Coflfg'  Left.,  by  M'Coy,  vol  p.  IW. 

X   Comp.  Jimd.  de  VAcad.  ilea  Sc.  18:»,  Jl  240. 
5  Arch,  fi.  tie  J/A/.  iy  e^r.  t.  viii.  p.  413. 
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(pinion  was  subsequently  taken  up  and  thoFonglily  investigated 
hj  H.  Robert.*  Anatom}^,  dissection  of  morbid  specimens, 
experiments  on  the  dead  sabject,  all  led  to  the  conclusion  that 
the  watery  discharge  from  the  ear,  after  a  severe  injury  of  the 
head,  is  due  to  the  escape  of  the  cerebro-spinal  fluid.  And 
M.  Clhatin,t  in  ac^ysing  this  watery  discharge,  found  its  com- 
poeitiott  to  be  the  same  &a  that  of  the  cerebro-spinal  fluid,  both 
being  especially  marked  by  the  very  small  quantity  of  albumen 
ud  the  large  quantity  of  chloride  of  sodium. 

The  escape  of  the  cerebro-spinal  fluid  implies  a  fracture 
enttdug  across  the  meatus  intemus  and  communicating  with 
the  tympanum,  a  laceration  of  the  tubular  sheath  of  the  cerebral 
loembranes  surrounding  the  seventh  pair  of  nerves  within  this 
Dieataa,  and  a  laceration  of  the  membrana  tympani.  Of  these 
Tirious  lesions,  the  only  one  about  the  proof  of  which  there  has 
been  any  difficulty  is  the  laceration  of  the  cerebral  membranes 
withm  tiie  meatus.  There  is,  however,  in  the  Museum  of  St. 
George's  Hospital,  a  preparation  which  I  dissected  some  years 
buk,  and  which  leaves  no  doubt  upon  this  point. 

fiat  there  are  many  cases  in  which  dissection  proves  that  the 
foctore  has  nothing  to  do  with  the  meatus  intemus  ;  whatever 
Hi  course,  either  across  or  perpendicular  to  the  axis  of  the 
petroas  bone,  the  fracture  passes  through  the  internal  and 
middle  ear  without  touching  the  meatus.  In  such  cases,  it  is 
clear  that  the  watery  discharge  cannot  be  due  to  the  escape  of 
^  cerebro-spinal  fluid.  It  is  then  said,  by  many  surgeons,! 
to  be  the  liquor  Cotunnii  proceeding  from  the  membrane  of  the 
labyrinth ;  and  difficult,  indeed,  would  it  be,  in  many  cases,  to 
ptore  that  the  watery  discharge  is  not  in  part  due  to  this  fluid, 
vbere  the  fracture  runs  through  both  the  internal  ear  and  the 
tpnpanum,  which  are  thus  made  to  communicate  with  each 
*te,  their  investing  membranes  being  torn.  In  opposition  to 
tliit  new,  we  have,  however,  the  quantity  of  the  fluid,  which 
^ntimes  is  so  great  that  we  can  scarcely  realise  the  idea  of 
^  being  all  furnished  by  a  membrane  of  so  limited  an  extent. 
^iid  to  this  we  may  add  those  cases  of  profuse  watery  discharge 
'^om  the  ear,  after  a  severe  injury  of  the  head,  in  which  it  has 
^n  proved  that  there  was  no  fracture  involving  either  the 


•  Aftm.  dtlaSoe.de  Chir.  de  Paris,  tip.  5fi2.  t  Id.  p.  568. 

I  Did.  de  M4d.  2-  6dit  t.  ixix.  p.  fi70. 
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internal  or  the  middle  ear,  and  no  commimication  what 
between  these  cavities. 

Such  a  ca»©  occurred  at  St.  George's  nospital  in  the  year  lf*B4.     The  i 
liitving  folliiu  off  K  laddor  about  twenty  feet  high,  was  admitted  with  a  dia 
nf  blofHly  fluid  from  the  left  ejir.  and  a  Mslp-wound^  not  exposing  the  bone,  it" 
the  upper  and  back  part  of  the  liead.     lie  died  on  the  sereath  day  aft«r  tha 
accid'^'int,   with   dilFiiBe   cellular  inHamniKtIon   of   the   ecalp,   and  eymptoms  of 
cen>bral  mischief.     As  to  the  fltiid  froni  the  ear,  on  the  morniog  following  the 
afddent  it  was  of  a  roacate  hue,  and  flowing  ao  freely  that  in  less  than  an  hoar 
a  onviplc  of  ouQcea  were  caught  in  a  gallipot  placed  oudor  the  cat.    The 
diacbarge  went  on  thus  for  two  days,  die  pillow-case  being  eo  aoake'd  that  il 
became  necessan-  to  hare  towels  placed  under  the  head.     On  the  third  day,  the 
fluid  was  much  lesa  in  quantity,  and  on  the  sixth  there  was  but  little  of  it,  ud 
it  was  of  n  puriform  appearnnce.     The  temporal  bono  was  carefully,  and  »t . 
Beveral  difloreut  times,  examined  both  by  Mr.  Henry  Gray  and  by  mywif. 
There  was  no  fracture,  and  no  injury  whatM>ever  of  the  bone  itaelf ;  there  ini 
no  kind  of  communication  between   the  middle  and  the   internal  ear;  tfat 
membrane  lining  the  cavities  of  the  interiml  ear  was  perfectly  natural  in  etoy 
res|>e€t;  the  membrane  lining  the  cavity  of  the  tympanum  and  the  nuulovl 
cells  was  intensely  rascular  throughout,  and  covered  with  a  muco-piuuleat 
secretion  ;  the  mcmbrana  tympani  was  exteusivcly  ruptured  at  its  anterior  iM 
inferior  part.     The  case  has  been  recorded  by  Mr.  Henry  Gray  in  the  Trmh 
actions  o/  the   Pathoivijictil  Svcirty  of    LondaH^   vol.  vi.   p.    2*2.     In   this  »» 
there  was  no  fracture ;  the  wstery  discharge  could  not,  then,  be  due  either  W 
the  escape  of  the  cerebro-spiunl  fluid  or  to  on  increased  secretion  fri'm  tlu 
onchnoid,  or  to  a  filtration  of  the  serous  part  of  the  blood.     Therv  wai  no 
communication  between  the  middle  and  the  intcmnl  par;  it  could  not,  theninni 
be  due  to  the  escape  of  the  liquor  Cotunnii.     But  there  was  a  rupture  of  tlx 
membrana  tympaui,  and  the  membrane  lining  the  cartty  of  the  tvnipanumini 
Intensely  macular;  and  this,  I  tblnk,  proves  that,  in  this  case,  at  any  rate,tl» 
fluid  proceeded  from  the  iafiamcd  membraoo  of  the  middle  ear. 

Another  cawi  of  copious  watery  disch/urge  from  tlie  ear,  after  an  injury  of 
the  head  and  without  any  fracture  of  the  temporal  bone,  occurred  ai  St 
George's  Hospital  a  few  years  ago.  The  man  was  admitted  with  hlfcdjiif 
from  the  ear,  which  was  followed  by  a  copious  watery  discbarge.  He  iliwi; 
and  on  dissecting  the  temporal  bone  must  carefully^  Mr.  Ilolmee  could 
flud  no  fracture  in  any  |Miri  of  it,  and  no  injury  whatsoever  either  la  tfci 
Qrmpanie  cavity  or  in  any  part  of  the  internal  ear.  The  discharge  wu  on** 
nectJjd  with  fracturo  of  the  lower  jaw  just  below  the  condyle :  the  low« 
fi-agment  hod  perforated  the  wall  of  the  meatus  auditoriua. 

I  have  mentioned  these  two  coses  particuhirly  to  prove  tbat 
cases  do,  now  and  then,  occur  in  which  an  injury  of  the  head 
has  been  followed  hy  a  copious  waterj-  dischar^  from  the  ear, 
without  any  fracture  or  injury  about  the  petrous  bone,  or  anj 
communication  between  the  middle  and  the  internal  ear. 

What  value,  then,  are  we  to  attach  at  the  preseut  time  to 
the  watery  discharge  from  the  ear  as  a  diagnostic  sign  of » 
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frictare  of  the  base  9  Can  it  now  be  said  that  a  profuse  watery 
duehirgc  from  the  ear,  after  an  injarv  of  the  bead,  is  patho^o- 
Bonic  of  fractnre  of  the  petrous  bone?  It  must  be  confessed 
tbitwe  cannot  say  this.  On  the  other  hand,  however,  there  is 
K  donbt  that  the  symptom  still  remains  as  one  of  g^eat  dia^- 
Mstic  value  under  certain  circumstances. 

A  close  examination  of  these  cases  of  watery  discbarge  shows 
Iftit  this  fluid  makes  its  appeam-nce  under  different  circura- 
iteiUKS.  In  some  cases,  no  discharge  of  blood»  or  only  a  very 
iBiall  quantity,  p^e<^ede8  that  of  the  watery  fluid ;  the  disehai^e 
i^  in  fact,  watery,  and  unmistakably  so,  immediately  after  the 
t.  In  other  cases,  a  copious  (low  of  blood,  going  on  for 
hours,  precedes  the  watery  fluid.  In  other  cases,  again,  the 
of  blood  is  decided,  bnt  to  no  great  amount,  and  for  no 
period ;  and  then,  sooner  or  later,  comes  the  watery  dis- 
There  are,  then»  as  far  as  is  known  at  present,  three 
of  cases  of  this  watery  dischai^e. 
the  first  class,  where  the  fluid  from  the  ear  is  plentiful, 
of  a  decidedly  watery  character  immediately  after  the  acci- 
there  need  be  no  doubt  as  to  the  nature  of  the  injury, — 
fte  watery  discharge  is  due  to  the  escape  of  the  cerebro- spinal 
fluid,  which,  as  already  stated,  can  only  take  place  through  a 
frftcture  of  the  petrous  bone  implicating  the  internal  auditory 
ean&l  and  ita  membranes. 

In  the  second  class  of  cases,  characterised  by  a  copious  and 
^olonged  bleeding  from  the  ear,  followed  by  a  watery  discharge, 
Hftactore  of  the  petrous  bone  may  also  be  safely  diagnosed ; 
Hr  it  cannot  be  said  that  the  fracture  follows  any  particular 
eoorse.  In  these  cases  it  must,  however,  be  clearly  understood, 
Uut  it  is  not  to  the  watery  discharge  that  we  can  trust  for  our 
4iA<rnosis.  but  to  the  copious  and  prolonged  bleeding. 

Thus  for  there  is  no  difficulty.  Not  so,  however,  in  the  third 
daas  of  cases,  in  which  there  is  at  first  a  discharge  of  blood 
oolj,  neither  copious  nor  prolonged,  which  is  followed  by  a 
intery  discharge,  varying  oh  to  the  time  of  its  appearance — 
wjing  as  to  its  quantity.  It  may  be  present  within  a  very 
few  boun  after  the  accident, — it  may  be  profuse  within  a  very 
fe»  Boors  after  it«  appearance.  These  are  the  cases  in  which 
eperience  has,  of  late,  proved  that  the  diagnosis  ought  to  be 
doubtful.  The  discharge  of  blood  is  certainly  not  of  a  chanicter 
to  wiiirant  a  diagnosis  of  fracture  of  the  petrous  bone ;  and  as 
to  the  watery  discharge,  it  is  now  well  known  that  such  a  dis- 
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chaise  may  occur  within  a  few  boars  after  the  accident,  that 
ita  quantity  may  even  be  profiise,  and  yet  that  tbere  may  be  no 
fracture. 

It  has  been  stated  by  some  surgeons  abroad,  and  especially 
by  M.  Robert,*  that  this  profuse  watery  discharp;©,  after  an  m- 
jurj'  of  the  head,  belong  especially  to  childhood  and  youth  j 
but  the  cases  which  have  fallen  under  my  own  notice,  it  so 
happens,  have  been  for  the  most  part  bejoud  tliirty  years  cf 
age. 

A  profuse  watery  discharge  fi-om  the  ear  ha«  always  been 
held  as  one  of  the  very  worst  featnres  in  an  injury  of  the  head. 
At  one  time,  indeed,  so  bad  was  this  feature  thought  to  be,  that 
it  was  said  that  uo  patient  ever  recovered  who  presented  this 
symptom.  Such,  in  former  yeai-s,  was  the  opinion  of  the  elder 
DeasOjt  and  such,  even  in  later  years,  was  at  one  time  tb« 
opinion  of  M.  Robert.  J  But  Stalpartins'  first  caso,  in  which, 
after  an  injur)'  of  the  head,  complete  recovery  took  place,  not* 
withstanding  a  most  profuse  discharge  of  a  watery  fluid,  lud 
evidently  been  forgotten  for  a  time ;  and,  of  late  years,  sereitl 
cases  of  recovery  have  been  recorded. 

In  recording  cases  of  recovery  after  this  profuse  watery  dis- 
charge from  the  ear,  wo  must,  however,  for  the  future  bear  in 
mind  carefully  to  note  the  precise  circumstances  under  which 
the  discharge  took  place,  and  especially  the  precise  characten 
of  the  fluid  from  ita  very  first  appearance.  It  must  be  particu- 
larly stated  whether  the  fluid  was  watery  from  the  beginning, 
or  whether  it  was  merely  bloody ;  and  then,  whether  the  flow 
of  blood  was  continuous  for  any  length  of  time.  And  unit?* 
these  points  are  carefiUly  looked  to,  there  will  bo  some  doubt  u 
to  recovery  ha\'ing  taken  place  after  a  fractured  base. 

From  the  nose. — A  discharge  of  a  watery  fluid  sometimes  tafc« 
place  from  the  nostrils,  aft«r  a  severe  injury  of  the  head;  bal 
such  a  discharge  occurs  much  less  frequently  frvm  the  no* 
than  from  the  ear. 

Attention  was  first  called  to  this  subject  by  a  case  which  mu 
under  the  care  of  Blandin,  at  the  HAtel-Dieu,  in  the  year  1840.^ 
The  actual  source  from  whence  this  fluid  came  was  not  clearlr 
made  out  in  this  case ;  but  in  M.  Robert's  caae,||  which  occurred 

•  Arch,  attu  A-  MM.  \v*  H5r.  t  ix.  p.  407. 

t  Caffe/  Lt'ct.  by  M'Coy.  vol.  i.  p.  16.1. 

J  Arch.  O'i'n.  </<•  Med.  iv"  B&t.  t  ix.  ji.  40a. 
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1845,  a  careful  examination  proved  that  the  dura  mater 
ing  over  a  fracture  of  the  sella  turcica  was  torn  to  the  extent 
'  about  an  inch,  and  that  the  visceral  arachnoid  corresponding 
•  the  anterior  lobes  of  the  brain  was  also  torn.  Moreover, 
tme  water  dropt  on  to  the  sella  turcica  soon  made  its  way  into 
le  nostrils,  and,  more  especially,  into  the  right  side. 
What  are  the  characters  of  this  watery  discharge  from  the 
ostrila  9  Whenever  carefully  examined,  the  characters  of  this 
.Tud  have  been  found  to  be  precisely  similar  to  those  of  the 
m^nse  vratery  discharge  &om  the  ear  belonging  to  our  first 
ilaas  of  cases.  The  fluid,  then,  is  marked  by  its  limpidness,  and 
\ij  its  containing  a  large  quantity  of  chloride  of  sodium,  and 
Httle  or  no  albumen ;  in  fact,  it  is  of  the  same  nature  as  the 
coebro-spinal  fluid.  M.  Chassaignac,^  however,  sees  here,  as 
Ik  did  in  the  ear,  nothing  but  a  filtration  of  the  serous  part  of 
the  blood  contained  in  the  numerous  venous  sinuses  in  close 
connection  with  the  body  of  the  sphenoid,  the  fluid  escaping 
from  the  sinuses  through  a  fraying  of  their  walls.  But  here 
•gab,  the  chemical  analysis  of  the  watery  discharge  differing 
M  widely  &om  that  of  the  serum  of  the  blood,  makes  it  impos- 
nWe  to  admit  that  such  can  be  its  source.  Whence,  then,  does 
^ fluid  come?  The  anatomical  disposition  of  the  cerebral 
iDQnbranes  in  the  central  parts  of  the  base  of  the  skull  is  such 
ttat,  doubtless,  a  fracture  of  this  region  might  involve  the 
membranes,  lay  open  the  great  reservoirs  of  fluid  contained  in 
^  corresponding  sub-arachnoid  space,  and  thus  account  for 
the  enormous  discharge  of  watery  fluid  observed  in  these  cases ; 
tod  which  in  M.  Robertas  case  flowed  in  large  quantities  after 
tlfiith,  upon  the  body  being  turned  With  its  fece  downward. 
And  in  addition  to  the  sub-arachnoid  space,  situated  over  the 
liodj  of  the  sphenoid,  there  is  also  here,  in  the  sella  turcica,  the 
jutoitary  gland,  connected  with  the  infundibulum,  which  is 
oontinuous  with  the  third  ventricle.  So  that  at  this  spot  the 
(ratety  discharge  from  the  nostrils  might  be  due  to  the  escape 
»f  the  fluid  contained  in  the  ventricles,  if  the  pituitary  gland 
ad  infimdibulum  were  lacerated  or  destroyed  by  the  injury. 
jidsnch,  one  may  infer  from  the  post-mortem  appearances,  was 
te  nature  of  Blandin's  case. 

But  it  would  also  appear  that,  every  now  and  then,  this 
iterj  discharge  from  the  nostrils  may  be  connected  with  a 

*  Loc.  cit.  p.  658. 
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fractore  of  tlio  petrous  bone.  As  the  blood  in  a  fraoture  of  the 
petrous  bone  sometimes  escapes  thron^b  the  Eustachian  tubti, 
so  may  the  cerebro- spinal  fluid  poui-ed  into  the  cavity  of  the  tym- 
panum through  a  fracture  implicating  the  internal  auditoiy 
canal  escape  thus.  One  such  case  has  been  published  by  Dr. 
Foucard,*  and  another  by  M.  Malj*aigne,t  in  which  a  most 
copious  T?atery  discliar^e  took  place  both  from  the  ear  and 
from  the  nostril,  at  the  same  time. 

In  dealing  with  tliis  watery  discharge  from  the  nostrils  afi  a 
diagnostic  sign  of  a  fractured  base,  it  must,  however,  be  borne 
in  mind,  that  not  unfrequently  a  copious  watery  secretion,  per- 
fectly clear  and  limpid,  is  poured  out  by  the  pituitary  membrane 
itself.  Some  persons,  indeed,  are  subject  to  periodical  attacks 
of  this  kind,  during  which  a  perfectly  clear  fluid  is  poured  ont 
from  the  nostrils,  in  very  large  quantities,  and  for  several  hoara 
together ;  and  this  it  is  which  makes  it  80  difficult  in  some  casei^ 
evidently  of  fractured  biijie,  to  give  any  opinion  as  to  the  sodtw 
of  the  watery  discharge  which  has  existed. 

From  tJte  vault  of  the  skull. — A  discharge  of  a  clear,  watery 
fluid,  precisely  similar  in  its  character  to  the  watery  discharge 
from  the  ear  and  from  the  nose,  may  also  take  place  fr«m  my 
part  of  the  vault  of  the  skull,  provided  the  injury  extend  not 
only  through  the  integuments  and  the  bones,  but  aldo  througli. 
the  cerebral  membrunea  ;  laying  open,  in  fact,  the  space  betweo*-^ 
the  visceral  aniclmoid  and  the  pin,  mater. 

The  watery  discharge  in  these  cases,  as  in  some  of  the  caw* 
connected  with  the  ear  and  with  the  nostrils,  is  due,  then,  t(^ 
the  escape  of  the  cerebro-spinal  fluid. 

In  his  valuable  paper  on  the  subject  of  watery  discharg* 
from  the  head  after  injuries,  M.  Robert  states,  that  the  first 
case  of  watery  discharge  fn>m  the  vault  which  fell  under  his 
notice  occurred  in  the  year  1847 ;  and  that,  until  he  had  Been 
this  case,  he  ha^l  always  thought  that  these  watery  dischu^ 
existed  only  in  fractures  of  the  base  of  the  skidl.J 

Cases  of  a  watery  discharge  from  the  vault  in  compound  frtc- 
tures  had,  however,  been  noticed  by  some  of  our  predeoesMW 
years  ago ;  but  the  facts,  as  in  the  case  of  a  watery  discharge 
from  the  ear,  remained  buried  in  oblivion  until  the  attentiun 


•  Joum.  de  Chii\  dc  Mahjaiyius,  1840,  p.  iJlS. 
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of  Uie  profession  was  especially'  directed  to  them  by  the  raaiij 
discussions  to  which  this  subject  has  of  late  years  giren  rise. 

The  «*iiie«t  puUished  case  of  tliia  watery  diBohivge  from  Uie  viiult  U  tinted 
as  fnx  biteli  U  the  jeu  1673.  The  child,  about  aevea  yean  old,  was  iiii(t«>r  the 
care  of  Delamntte;  nothing  untoward  iKx:uiTod,  and  in  about  a  month't)  time 
tke  wound  wa«  perfectly  hcalBd.  The  fact  of  a  waietT  fluid  bHrintr  Wen 
£acharg«l  tbrongb  the  wound  is  not  mentioned  in  the  hiatorir  of  thin  case ; 
bot^  in  hi»  accompanying  olwervationd,  Deliunotte  expraMly  states  that  he  Tcrjr 
much  wished  to  apply  the  trepan  in  this  case^  and  especially  on  account  of  a 
lung  kind  of  sinus  leading  from  the  wound  on  tho  fornh^ad  deep  into  the 
bnlB  of  tbe  akull,  from  whence  tlnwinl  a  lar^  amount  of  vatvij  Huid.  the 
^naotit;  of  which  was  much  iucrewed  »adi  Uuw  tbe  hoy  waa  made  to  hlow 
hbiKtae.* 

Ib  a  oaae  which  was  under  the  cAro  of  Hey  of  LeedA.t  in  1H00,  a  watery 
totd  timed  from  a  compound  fracture  of  the  forobead  so  cnpioujdy  as  to  wet 
Uh  child's  nif,'fatcap  cooaiderahlj.  The  dischargu  graduatly  abated,  and  ceased 
ibout  tbe  end  of  three  weeka. 

h  Dr.  O'CaUaghan's  easel  there  was  also  a  coptoua  Qow  of  bloody  sorosity 
bon  a  wound  cocuaected  with  a  fi-acture  of  the  frontal  btme;  and  in  Dr. 
HoElj's  case$  a  compound  fracture  of  the  frontal  bone  was  followed  by  a 
chv,  wat£iy  discharpfe,  which  soaked  through  all  the  dressings,  and  oozed 
WpioOily  and  uninterruptedly  for  the  spaco  of  li^^ht  daj-a.  Dr.  Holling  published 
tiDBGiM  u  one  of  chronic  hydrocephtiluii  lucidly  cundMl  by  the  kick  of  a  enw  ; 
taltn  die  details  of  the  case  there  le  certainly  nothing  to  prove  that  the  child 
*■  tluQat«&ed  with  the  hydrocephalic  affection  which  is  said  to  have  been 

Itiit  two  of  the  mo«t  curious  caMn  of  watery  diflchnrge  from  the  vault 
<>Wtc(1  after  trephining  for  epileptic  fits,  apparently  connected  with  injuries 
(i  Urn  liead.  In  one  of  the  ctufes,  l*rofetisi.)r  Dudley  slaten  that  the  watery 
dixlitii^c  went  on  for  three  days  and  nights,  and  waa  eo  copious  as  to  make  it 
*«WUT  to  change  towels,  pillows,  bolitera,  and  sheets,  two  or  three  timw  a 
<^;  ud  it  was  computed  that  the  entire  amount  of  the  duid  discharged  could 
MluFe  been  leas  than  two  gidlonsi  and  notwithstanding  all  thia,  the  patient 
aeaTei8d.|| 

In  H.  Robert's  cMe,1F  the  draw-sheet  was  completely  aoaked  through  during 

tt*  night :  and,  on  the  follovring  morning,  the  lipa  of  the  wound  were  fouml 

b  be  slightly  united,  except  at  the  posterior  angle,  where  there  was  a  i^nmll 

mtditg,  through  which  was  flowing  a  clear,  wjiterj'  (luid,  perfectly  linipiil,  ajid 

Mltiah  to  the  tMte.    On  the  third  day  the  wntery  di^chac^  hod  ceaeed,  the 

woaitd  hsTing  united  in  its  whole  length ;  but  shortly  afterwanla  tlie  wound 

ffrnTs  wav  at  its  posterior  angle,  and  the  (luid  i  in  mediately  renppeared,  and 

oootiuued  to  flow  for  two  days,  when   it  finally  ceased.     The  man  ullimatt^ly 

^  well 

Jn  the  BoreD  cues  liboTe  alluded  to,  there  is  OTery  reason  to  believe  that  the 


M*uqae*t  Dehunotla,  Traits  Cump.  d»  Chtrwrg.  toL  i.  ohs.  145,  p.  S44. 
t  Stay.  p.  21.  case  6.  }  IM>,  Med.  iVeu,  vol.  xiii.  p.  HI. 
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fluiil  ^'a5i  tlie  ccrelim-flpinal  Siiid  from  the  mib-arnphnoid  frpftro;  but  therein 
tloubt  Hint  tlic  wati-n'  diHcliar^t'  frnin  tlie  rault  may  proceed  (n>ra  tbe  laU-ntl 
Tentrii'l*-.     T)iia  biu  bepti  pnived  liv  di«erJU)n,  in  a  caw  where,  after  extensive 
Blutifrhing  of  the  brnio,  the  puis  bitd  become  covered  with  granulatioiu ;  er ery- 
tbing  waa  appArentl^  gnitig  od  vreW,  vhen  ■  discharge  of  a  watery  fluiil 
raccurrfd  from  the  wound ;  the  fluid,  pcrft^itly  doar  and  limpid,  was  tmced  lo 
a  iuiiiut»  opfninft  Imried  in  th«  niiiUt  of  t}i<f  ^THniilHtinna,  fnmi  whence  it  iiurtf 
away  ill  dru|ut,  mid  B(imHiitn<»i  in  a  jet,  nt  eiu-li  pidniiiioo  of  the  brain.    The 
man  iihiniHteU-  died;  und  nt  the  exnininiitiifn  of  the  head,  the  minute  opcniiig 
thronjih  which  the  waterv  diwhtiiye  had  taken  place  wa*  found  to  lead  diredJ/ 
into  the  left  lateral  ventricle,  the  fluid  of  which  had  tliuji  escaped.*    And  Jt 
waa  from  the  ventricle,  I  think,  thftt  the  duid  came  in  the  caM  meotioDed  br 
Mr.  Erichsen.t  tti  whom  I  am  indebted  for  the  following'  additional  notes.    It 
waa  not  till  the  nineteenth  day  after  tJie  accident  that  the  Huid  made  111 
Appearance:  it  came  suddenly,  and  W84  di^char;^  id  euch  quantitiea  that  du 
pillow  wns  completely  jatumt^Hl  with  it  during  the  co<Lrse  of  the  night;  litar 
thio  tlie  boy  lived  four  davA,  during  which  large  quantities  of  the  Huue  tnii»- 
parent  fluid  continued   tn  flow  fnon  the  wound ;  and,  even  on  the  day  of  hk 
death,  the  Ihtid  was  Mill  running  profiinely.   Unfortunately,  there  are  no  notttf  . 
to  any  exnminnli'in  of  the  head  in  thin  Case ;   but,  with  «uch  n  history,  I  Odtdl 
it  more  than  prohable  that  the  fluid  did  not  proceed  from  the  sub-anichixdd 
e,  but  from  the  right  lateral  ventricle,  the  posterior  horn  of  which,  tliinned 
on  accumulation   of   Huid,  gave   way,  and  thus  allowed  of  the  ptoftu* 
Sitery  di^cbarge,  which  suddenly  tonk  place  on  die  nineteenth  day  after  lit 
accident 

Another  case  in  which  the  fluid  also  came,  in  all  probebillly,  from  the  lateJ 
ventricle,  haa,  since  the  nbove  wa?  published,  been  under  my  own  care,  in  31. 
Ueorgu'a  IlospitAl.  It  wns  that  of  a  buy,  ftged  neven  years,  who  haWogj 
boen  run  over  by  a  light  hri)u;:ham,  was  admitted,  in  March,  ldf!>%  iai 
hospital,  with  a  compound  fracture  o?  the  right  pnrielal,  about  two  inch 
R  half  above  the  car.  A  triangular  piece  of  bone  had  been  completeir 
ofl',  and  driven  down,  ho  aa  to  be  buried  iu  the  bratn,  and  flemn»  tiuid  VH 
ooiiin^  through  the  wound.  A»  the  bona  could  just  be  felt  with  a  profit 
was  lu-id  hcild  of  with  a  pair  of  drw^ing  forcep*,  and  pulled  out;  it  meannd 
about  an  inch  nnd  a  half  in  length,  and  being  turned  lengthways,  it  bad, 
probability,  tiirn  the  hileral  ventricle,  fnim  whence  came  the  fluid,  wbidi 
became  perfectly  dear  and  limpid,  and  went  on  increasing  in  quantity,  M 
on  the  w^clmd  day  sfter  the  nccident,  in  addition  to  a  i^uantity  which  wai  M) 
no  leM  than  four  oiinrejt  and  a  half  wpth  cxillocttMi  within  twimtT-four  houl 
The  Huid  went  on  running  thus  until  the  sixth  day  after  the  accident,  scakiBg 
the  toweU  under  the  side  of  the  bead,  when  it  began  to  diniinisb  fomewbftt  in 
quantity,  aodr  on  the  t*>nth  day,  it  wan  reduced  to  an  occasional  drop  runmnf 
down  the  cheek.  Matten*  went  on  thiw  for  a  few  days  more,  when  the  flui 
ceased  altogether,  and  the  child  was  discharged  from  the  hospital,  cured,  wftfc 
tlie  wound  complettdy  healetl,  twven  week^t  after  his  admiiwion.  I  bare  sMB 
thia  boy  again  lately,  that  is  six  years  after  the  accident,  and,  barnng  the  gif 
in  hia  »ikull,  where  the  brain  can  be  felt  pulsating,  there  la  notbbig  the  natfaer 
with  him.  

•  TitiUvtin  de  la  Sac.  Ajiat.  de  Thtf^is,  ann^n  1838,  voL  xiii.  p.  \'H. 
t  Uttrift-rj/,  •l^i  ed.  p.  270. 
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i         A  cue  of  escape  of  cerebro-spinal  fluid,  in  connection  with  a  edmple  fracture 

I       irf  the  frontal  bone  just  above,  and  including  the  orbitar  arch,  has  just  been 

'       published  hj  "Hi.  Warrington  Haward,*  which  presents  peculiar  features.    As 

the  fricture  was  not  compound,  the  fluid  escaping  under  the  integumenta 

fomeda  tcaasparent  pouch,  with  distiuct  pulsation,  in  the  region  of  the  blow, 

\      ud  in  four  or  five  dajs  great  swelling  of  the  upper  eyelid,  and  eversion  of  the 

I      ptlpebnl  conjunctiva.     The  tumour  was  ultimately  punctured  with  a  very 

fine  trocar,  and  eight  ounces  of  clear  fluid  were  drawn  off,  leaving  the  sac 

empty,  but  it  ■oon  filled  ftgain,  the  little  wound  having  been  closed  up.    On 

the  eighth  day  after  this,  the  everted  coujunctiva  gave  way,  and  a  large 

quntity  of  clwi  fluid  escaped,  and  went  on  running,  so  that  it  was  computed 

thtt  about  a  pint  of  fluid  was  thus  lost  in  twenty-four  hours.    The  child 

ultisutely  died  of  cerebral  symptoms,  but  the  only  part  of  the  body  of  which 

I      the  pveots  would  allow  an  examination  was  the   portion  of   broken  bone, 

I  ,   where  a  gap  was  found  between  the  fragments,  and  here  there  was  a  rent  in 

^     the  memhranee,  through  which  the  handle  of  a  scalpel  was  easily  passed 

I     into  the  hrain. 

What  inflaence  is  the  escape  of  the   cerehro-spinal  fluid 
,     tlirragh  a  fractnre  of  the  skull  likelj  to  exex^lse  on  the  ultimate 
unie  of  the  case  9 

Lookiiig  to  fractures  of  the  base  only,  it  might  at  first  sight 
be  supposed  that  the  escape  of  the  cerebro-spinal  fluid  would 
.  exercise  a  most  dajigerous  influence  on  the  progress  of  the  case. 
It  cannot  in  truth  be  said,  however,  that  the  danger  in  these 
«Me8  is  dependent  upon  the  escape  of  the  cerebro-spinal  fluid, 
"nie  danger  lies  not  in  the  gradual  loss  of  the  fluid,  but  in  the 
•erere  lesions,  extravasations  of  blood,  and  injuries  of  the  brain- 
Bdlntance,  which  so  commonly  accompany  a  fractured  base. 

fiat,  in  looking  to  the  compound  fractures  of  the  vault  of  the 
shU,  in  which  the  brain  is  oftentimes  not  injured,  there  we 
"hall  find  that  large  quantities  of  this  cerebro-spinal  fluid  may 
K  lost,  and  that  apparently  without  influencing  the  case  very 
iQ&terially. 

Oot  of  the  eleven  cases  of  vrtderj  discharge  from  the  vault  to 

*iiich  I  have  alluded  above,  eight  recovered ;  and  the  details  of 

tfcese  eight  cases  which  recovered  clearly  prove  that  the  watery 

dischai^,  however  copious,  did  not  appear  to  have  any  material 

effect 

And  hence  the  broad  plan  of  treatment  in  each  case  of  watery 
discharge  connected  with  an  injury  of  the  head  is  to  be  based 
opon  the  general  symptoms  which  may  exist.  These  cases 
nnst  therefore   be  treated  as  any  oiJier  severe  injury  of  the 


•  IttHcet,  July  17,  1869,  p.  70. 
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head ;  the  varions  symptoms,  whatever  they  may  be,  must,  m 
fillet,  be  dealt  with  as  they  present  themselves. 

COXOUBSION   OF   THE    BrAIK. 

[  A  man  receives  a  blow  on  the  head,  by  which  he  is  only 
fituimod  for  a  longer  or  a  shortt^r  period.  What  is  said  to  h&T4 
happened  ?    Concussion  of  the  brain, 

A  man  dies  instantaneously,  or  lingers  some  time  perfectly 
unconscious,  after  an  injury  of  the  head  ;  there  are  no  marks  06 
external  violence.  Again,  what  is  said  to  have  happened? 
Concussion  of  the  brain. 

The  head  is  opened,  and  what  is  found?  In  one  case, no 
deviation  from  the  healthy  structure ;  in  another,  simply  great 
congestion  of  tlte  cerebral  vessels ;  in  anotlier,  numerous  point* 
of  extravasat«4l  blood  scattered  throughout  the  bi-ain-substance; 
in  another,  a  bruised  appearance  in  some  parts  of  this  orgvi. 
In  all,  the  case,  in  common  parlance,  is  said  to  have  been  one  ol 
concussion  of  the  brainy/ 

Such  are  the  after-death  appearances  ascribed  by  different 
surgeons  to  concussion  of  the  brain. 

The  teaching  of  the  different  schools,  then,  is,  tJiat  in  simple 
concussion  we  may  either  lind  nothing  in  the  brain  to  pn>T< 
that  this  organ  has  sustained  any  injury,  the  brain-snbstanot 
and  its  membranes  appearing  to  be  perfect  in  all  their  parU, 
we  may  find  certain  lesions,  plainly  showing  how  much  tin 
cerebral  substance  has  suffered. 

But  it  behoves  us  carefully  to  examine  and  see  how  far  w€ 
are  justified  nowadays  in  admitting  that  these  various  appea^ 
ances  do  really  belong  to  simple  concussion  of  the  brain. 

And  hrst,  as  to  those  cases  of  instantaneous  death  asonbec 
to  concussion  of  the  brain,  in  which  no  deviation  from  ^ 
healthy  structure  of  the  cranial  contents  is  detected. 

A  ccntiUT  and  a  half  ago  was  publislied*  the  firat  case  in  which  it 
denrlv  ami  dijitinctly  stated  that  concupsion  of  the  brain  may  prove  insttatl 
neoualy  fatal,  without  there  being-,  on  dissecting  the  brain,  a  single  tna 
iujury  ill  eay  {wrt  uf  the  oeruhral  suhHtonce  or  of  it«  covuriugs.  And  tlu> 
tbe  celebrated  case  of  Litlra,  to  which  refereuce  is  always  made,  eT«&  in  di 
present  day,  to  dcmonBtrat«  that  simple  cohcuh^od  of  the  brain  maybe  fdltnH 
by  instantaQOOus  death  ;  and  yot,  strange  Ut  i^ay,  tlie  detail*  of  thU 
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lit*?rKlly  DO  proof  whAtever  that  tbe  maa  was  actually  killed  by  coDcuaetoti  of 
tLe  Lnun. 

Thft  MkM  Btands  tbiu:   a  malefactor,  youog  and  strong,  who  had  bi<«n 

wntenoed  to  be  broken  on  the  wheel,  determined  upon  deetroyiiifr  himself. 

Read  fi>mnc«t,  and  with  hU  handfl  behind  hiit  back,  rushing  a  distance  of  fifteea 

feet  acroos  the  priaoD-cell,  he  dashed  his  head  a^oinst  the  wall,  and  dtoppi^ 

down  dead.     On  removing  the  skull-cap,  cTcrythinj?  we^  found  tn  it^  natural 

condition,  and,  in  fact,  perfectly  healthy,  i>ave  that  the  brain  did  nut  nearly  ttU 

tbi*  canity  of  the  rraniiini,  an  it  iifliialK  do«a,  and  that  ita  siilMtance,  as  well  aa 

that  of  tht>  ci^reb^Ilum  and  of  the  medulla obloDjrata,  wns,  both  to  the  touch  and 

to  ibe  m)fht,  clo4cr  and  more  rnmpact  than  uHiml.    And,  by  way  of  explaining 

tin  sudden  death,  ^I.  Ltttre  adda,  '  From  the  violence  of  thi^  shock,  the  brain 

kid  ahnmk  cooeiderably ;   and,  poaoGssing  but  littlo  elasticity,  it  could  not 

moTer  itself,  in  consequence  of  which  the  distribution  of  the  nerroua  inllueuoe 

thnmgbout  the  body  failed  in  on  int^tant' 

Stich  is  Litfxe's  ca^e,  a|X)u  -wliicL  so  much  reliauce  has  been 
pUced,  as  affording  tbe  strongest  proof  thufc  simple  concussion 
of  the  brain  may  lead  to  sudden  death.  But  what  is  there  in 
tluj  case  to  prove  that  this  miilefiictor  did  really  die  of  concus- 
noaof  the  bniin  ?  Nothing  but  the  head  was  examined;  and 
bere,  even,  very  little  care  appears  to  have  been  taken  to  ascer- 
taia  the  exact  condition  of  the  brain-subutance,  and  no  allusion 
iimAde  to  the  cerebro-spinal  fluid.  And,  above  all,  what  is  to 
be  said  of  Littre  having,  in  such  a  case  of  sudden  death, 
Ofliitted  to  examine  both  the  spine  and  the  heart  ? 

Does  not  the  very  history  in  Littrc's  case  at  once  suggest  the 
1^  Ihat  this  man  did  not  die  of  concussion  of  the  bruin,  but 
tf  a  broken  neck?  And  yet  this  part  was  never  even  thought 
o£  IrVhat  value  should  we,  in  the  present  day,  attach  to  an 
^lamination  thus  carried  on  in  our  own  dead-hotisea  ?  Few  of 
M  would,  I  think,  hesitate  to  say  that  such  an  examination 
proved  nothing.  And  if  this  be  the  case,  why  should  we  accept 
firjin  Littre  tliat  which  we  should  refuse  to  accept,  under  similar 
ciivunistances.  from  any  living  surgeon  '? 
Vi'iUi  its  few  det-uils  and  its  capital  omissions,  Littre's  case  is, 
,  to  me,  1  must  confess,  of  no  value.  And  such,  too,  are 
"^tbe  conclusions  arrived  at  by  M.  Fano,  who  has  of  late  been 
making  some  extensive  and  well-planned  researches  on  the 
lubject  of  concussion  of  the  brain. 

The  same  may,  strangely  enough,  be  said  of  every  other  case 
which  has  been  brought  fonvard  to  prove  the  all-important 
doctrine  that  concussion  without  lesion  of  the  brain -substance 
Duiy   lead   to   instantaneous   death.     In   Sahatier's   case,*   iii 
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Boyn's  case,*  in  both  caaes  of  MoTinier,t  no  Testige  of  injury 
wa3  found  either  about  the  brain  or  its  membntues ;  and  in 
one  and  all  of  these  cases  there  was  the  same  fatal  onuHsion,— 
neither  the  spine  nor  the  heart  was  examined.  And  thus  it  ii 
with  O'Halloran  of  Limerick. 

The  perusal  of  such  cases  as  these  would  reallj  make  it 
appear  as  if  concussion  of  the  brain  had,  at  one  time,  bees 
thought  to  be  the  only  injury  by  which  instantaneous  death 
could  be  produced. 

In  all  cases  of  sudden  death  from  injury,  there  is  no  doaU 
that  the  parts  to  be  examined  are  the  upper  portion  of  tiie 
spinal  marrow  and  the  heart.  Neither  is  there  any  doubt  tha^ 
if  these  parts  are  not  examined,  it  cannot  feirly  be  said,  in 
such  cases,  that  death  was  owing  to  simple  concussion  of  the 
brain. 

A  mfm  fell  from  a  height  of  about  forty  feet,  and  died  instantaneoodj. 
There  was  an  extensire  injury  of  the  head;  but  this  was  not  enongli  to 
account  for  instantaneous  death.  Further  examination  proved  that  there  m 
also  a  dislocation  of  tlie  atlas  on  to  the  ocdpital. 

The  fullowing  is  a  case  even  more  illustrative.  Death  was  not  instaotaneoni; 
but  death  was,  at  first, — and  this  it  is  which  makes  the  case  ao  Talnablsf 
thought  to  be  dependent  upon  simple  concussion  of  the  brain.  In  the  jHf 
1843,  a  man  was  admitted  into  the  Hopital  St  Antoine,  having  fttllen  from  s 
^at  height  on  to  the  pavement.  He  was  collapsed,  and  in  a  state  of  perM 
iusonubility.  There  waa  no  paralysis,  neither  were  there  any  spasms  of  thi 
muscles.  In  this  state  he  remained  for  some  hours,  and  then  died.  The  hw 
was  examined.  Nut  a  single  trace  of  injury  was  detected  in  any  of  the  cnnd 
contents, — everything  waa  perfectly  healthy.  The  case  was  set  down,  hfU 
those  who  had  seen  it  dunog  life  and  were  present  at  the  examination,  M  t 
case  of  death  from  concussion  of  the  brain.  It  fortunately  happened,  howem^ 
that  Dr.  Deville,  in  going  round  the  wards,  heard  the  result  of  the  examinitio^ 
and  thought  it  advisable  that  the  spine  should  be  looked  to.  He  prooeedodlt 
once  to  the  dead-house,  laid  open  the  spinal  canal,  and  there  found  a  wx^ 
extensive  extravasation  of  blood,  completely  filling  up  this  canal  in  itsirhaii 
length,  and  extending  upwards,  even  beyond  the  point  where  the  tfod 
marrow  had  been  cut  across,  when  the  brain  was  taken  out  J; 

Had  it  not  been  for  Dr.  Deville,  would  not  this  case  ham 
been  handed  down  to  us,  among  the  others,  as  one  of  dea& 
from  simple  concussion  of  the  brain  ? 

A  btiy  fell  from  a  great  height,  and  was  brought  into  St  George's  Hofpitil 
with  urgent  symptoms  of  concussion,  and  various  other  serere  injuriea^  d 
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fUdi  be  di«d  in  *  few  boare.  The  bead  was  exAtnined,  and,  urc  a  Ultle 
otnriMted  blood  btmustb  tbo  srwhiioid  on  the  siirfiK-e  o{  butli  hf!niispbpr<», 
vitb  sliffbt  bniuing  of  t1i<>  brain  tn  two  pUcvo  nt  its  uocJer  surrnce,  tliB  bmin 
pj  iu  membnmea  wprp  pwrfwlly  healtlij.  And  *n,  too,  was  Uie  uhest  fx- 
in;ir>r.!.  lit'.!  here  wiw  fniind  a  nipturR  of  thn  muscular  part  of  the  feptiim  of 
if  the  bnnrt  riffbt  up  to  ilH  Hvn»iu  covering,  which  alaae  pTf 
„;..  .  .:.  i.iJ  fmtn  bviiig  jKiured  iutu  tbti  |ivnuanliiiiti.     Tnic  it  is  that  the 

■okudium  in  thia  ciise  was  nut  tilled  with  blood;  but  a  littlu  luon^  and  it 
vpnld  have  been  m,  and  a  compIicaUon,  pcrbiips  immerliatoly  fatAl,  sujM-nidded 
»  tbr  injuiy  of  the  bnun.  And  what  maltha  thiti  case  still  niorr  iatereftttn^r, 
H  fo  u  cnnre<nv  our  pirw.nt  subjo<:t,  ia,  Uiat  there  wna  not  the  ftli>rliii«t 
lldieatiuD  of  any  injury  hnving^  occurred  tn  th«  chfat.  \q  riba  wure  broken  : 
■dthiutbe  rupture  of  the  heart  might  eaeily  have  passed  uuniilti-»cl,  Lad  it 
Htbecn  for  tbf  rule,  now  exifiting  for  aeveral  years  at  St.  fioorgi^'s  Ibmpibil, 
tf  eumimog  the  rarious  parts  of  tlio  body  in  the  poat-morteni  ex«ml nations. 

Other  eases  of  a  similar  natare  have  ^len  under  my  own 

Bctice;  ooMS  iu  which  death  was  cansed  by  rupture  of  the 

"keAXt  from  iujury;,  and  in  which  death  mi^ht  have  been  ascribed 

ie  concussion  of  the  braiu,  had  not  the  heart  been  examined. 

Itmttst  be  borne  in  mind,  too,  iJiat  inatantanoous  death,  appa- 

rentlr  caused  by  concnssion  of  the  bruin,  may  in  reality  liave 

been  the  result  of  fatty  degeneration  of  the  heart.     Some  years 

brk,  a  man,  iniddle*a^d,  and  of  spare  habit,  whilst  ffndfavnm*- 

ing  to  lift  a  heavy  clothes-basket  on  to  his  head,  dropped  down 

dead  in   Hjde    Park,      With   such  a  history,  the   heart   was 

fint  exajniued  :  there  was  no  valvular  disease,  and  no  rupture 

of  the  heart;  but  there   was  extensive  iatty  dej,'enerd,tion  of 

flui  organ.     And  now,  supposing*  that  the  effort  which   cost 

ftb  man  his  life  ha*!  been  made  in  endeavourinfif  to  save  himself 

D  •  CJl  fi'om  a  height,  or  to  ward  off  a  heavy  blow  from  his 

bead ;  and  supposing  too  that,  under  such  circumstances,  the 

bead  otdy  bad  been  examined,  and  its  contents  found  to  be 

ktithy,  would  not  this  case  have  been  set  down  as  one  of  in- 

IbuituieonB  death  from  simple  concussion  of  the  braiu  ? 

[  As  niatt4?r8  stand  at  present,  then,  it  still  remains  to  be  de- 

|<mstrated  that  concussion  may  prove  fatal  without  leaviug  a 

face  of  injnry  in  the  brain- substance. 

This  conclusion  differs,  I  know,  widely  from  the  teachinjj  of 
btne  of  the  greatt«t  masters  in  surgery;  but  I  can  only  say 
luftt  there  is  not  on  record,  as  far  as  I  have  been  able  to  u.scer- 
lin,  a  single  instance  in  which  the  evidence  of  instantaneous 
leath  from  simple  c<jncussion  of  the  brain  will  stjuid  the  test  of 
aything  approaching  to  a  rigid  scrutiny. 
But  of  Late  years  severoJ  pathologists,  whose  names  stand 


pre-eminent  in  connection  with  cerebml  affections,  h&ve  taught 
that  in  fat^  concussion  appreciable  lesions  ore  to  be  found  in 
the  cerebral  stmctures.     True  it  is  that  these  pathologists  are 
not  all  exactly  agreed  as  to  the  precise  lesion :  some — Chas- 
saignac,*  N^laton,  f  Sanson  J — taking  mprely  the  niiIIet-Ri?ed- 
snzed  extravasations  of  blood  disseminated  in  the  substance  of 
the  brain,  either  on  its  surface  or  deep  in  its  structure;  others 
— Dr.   Bright,  §   Blandin,  || — taking   not  only  these  specks  of 
extravasation,  but  also  the  circumscribed  patches  of  contusion. 
Still,  these  patholo(^sts  one  and  all  agree  in  stating  tlmt  some 
deviation  from  t!ie  healthy  structure  is  to  he  found  in  concnssinn 
of  the  brain  when  it  proves  fatal.     And  M.  Fano,  one  of  tlie 
latest  writers  on  this  subject,  comes  to  this  conclusion:  'tlist 
the  symptoms  generally  attributed  to  concussion  are  due,  not  to 
the  concussion  itself,  but  to  contusion  of  the  biuin,  or  to  extt»- 
vasation  of  blood. 'If     And  to  this  I  may  add,  that  in  every  oiM 
in  which  I  have  seen  death  occur  shortly  after,  and  in  conse- 
quence of,  an  injur}'  of  the  head,  I  have  invariably  found  ainpio 
eridence  of  the  damage  done  to  the  cranial  contents.     Setting 
aside  the  cases  of  lai^e  extravasations  of  blood  upon  the  snrfart 
of  the  brain,  the  most  speedy  death  has  occiured  in  cases  when 
specks  of  extravasated  blood  have  been  disseminated  throngliont 
the  cerebral  substance,  or  where  blood  has  been  eztravasat«J ' 
into  the  structure  of  the  pons  Varolii. 

Thus  far,  rapidly-fatal  concussion  only  has  been  considered; 
butwliat  appearance  does  the  brain  present  when  the  injury  bil 
not  been  of  so  severe  a  nature,  and  where  the  patient  has  8a^ 
vived  for  some  short  time,  or  a  few  hours  ? 

In  such  cases  as  these,  where  death  has  not  taken  place  until 
a  few  hours  after  the  accident,  whether  there  be  any  actual 
lesion  or  not  of  the  bruin- substance,  there  is  generally  foand 
intense  congestion  permeating  the  whole  of  the  cerebral  struc- 
tures; so  much  BO  that,  upon  slicing  the  brain,  innumeraUe 
blood-points  may  be  seen  everywhere  thickly  studding  both  tie 
grey  and  the  white  substance.  Such  were  the  appearances  is 
the  case  of  Hujvelius,  referred  to  by  Morgagui.**  This  exten- 
sive congestion  is  also  noticed  bj  Dr.  Bright,t  t  and  by  M.  Fam^ 


•  Dei  Vfaits  dt  TSte,  p.  104.  t  Path,  Chir,  t  ii.  p.  57fi. 
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two  of  hia  experiments,*  where   the  animals,  after  being 

loroughly  stnnned  for  eome  few  mintites,  were  allowed  to  come 

again,  and  were  then  killed  by  other  means  within  a  minute 

two  ttiler  recovery.     But  the  moat  strongly-marked  case  of 

lis   intense  congestion  is  reported  by  M.  DenonviUier8,t  to 

hotn  the  notes  of  the  case  were  ^reu  by  Dr.  Bayard.     And 

bat  makes  this  case  still  more  interestin^;^  is,  that  many  of  the 

jvumatances  connected  with  it  are  Btraugcly  like  those  of  the 

elebrated  ca^  of  Littre.     Arrested,  and  failing  in  his  efibrts 

0  get  away^  the  man  dashed  himself  head-foremost  ngninst  a 

nil,  his  hands  being  tied  behind  his  back.     He  was  picked  np 

nmediately   afterwards   perfectly   insensible,  and   died  three- 

qoBiters  of  an  hour  after  the  injury.     As  far  as  the  bruin  itself 

li  concerned,  there  wiw  not  even  a  B[>eck  of  extravasation,  either 

on  its  surface  or  in  its  substance,  the  consistence  of  which  was 

perfectly  natural.     Bnt  the  intense  congestion  of  the  vessels  of 

the  brain  gave  rise  to  a  manifest  alteration  in  the  colour  of  its 

itractures,    its   cut   surfaces    being   thickly    studded  with  the 

minntost  blood-points,  from  wlience  oozed  specks  of  fluid  bluod 

i^n  gentle  pressure.    And  in  this  case,  too,  minute  as  was  the 

oamination  in  many  respects,  strangely  enough  there  is  no 

vention  made  as  to  any  examination  of  the  other  parts  of  the 

And  now,  as  to  the  atill  slighter  cases  of  concussion,  where 
patient  is  only  stunned  for  a  short  time,  and  then  recovers 
tenses  completely.     It  is  usually  supposed  that  here,  too, 
is  only  snme  disturbance  in  the  circulation  of  the  brain, 
being  bnt  slight,  soon  passes  off. 

may  be  rca^lily  supposed,  it  happens  but  very  rarely  that 

is  any  opportunity  of  examining  the  state  of  the  brain  in 

slight  cases  of  concussion.     Sometimes,  however,  in  oases 

very  slight  concussion  has  existed,  death  does  occur,  not 

the  injury  done  to  the  brain,  bnt  from  some  other  severe 

m.    And  in  two  cases  of  this  kind  which  I  have  had  an 

ity  of  examining,  and  in  which  symptoms  of  concuiisiou, 

slightest  nature,  hud  altogether  passed  oiF  within  a  very 

time,  I  was  surprised  to  find  that  the  brain -substance 

ms  actually  injured.     In  one  case,  in  which,  af^'r  a  blow 

On  heady  there  had  been  mere  giddiness  fur  a  few  minutes, 

&en  complete  recovery,  some  patches  of  contusion  were 


>  *  Lot  dt,  eiper.  5th  and  8th.  t  Compmd.  de  Chir.  t,  il  p.  006, 


found  at  the  base  of  the  brain ;  marked  by  niiuute  specks  of 
Hood  closely  chistered  tojfetlier,  tbese  piitchea  were,  iii  two  or 
thi-ee  places,  of  the  size  of  a  shilling,  aJid  extender!,  about  a  line  | 
in  depth,  into  the  structure  of  tlie  brain  :  there  were  no  diasemi-  j 
nated  spprka  of  extravaaated  blootl.     In  the  other  case,  after  ai 
fall  on  the  back  of  the  head,  the  sjTnptoms  of  concussion  aoon  ^ 
passed  off,  and  the  patient  died  of  some  other  disease  eiffht  days 
after  the  accident.     lu  the  cavity  of  the  arachnoid,  and  adhering 
to  its  parietal  layer,  were  found  thin  layers  of  extrarusated  blood. 
The  larg:e  veins  on  the  surface  of  the  bruin  were  congested ;  the 
brain-strnctiire  itself  wns  much  darker  than  nsunl  from  conges- 
tion ;  and  in  the  centrnm  ovale,  close  to  the  ricfht  side  of  the 
corpus  callosum,  and  extending  partly  into  it,  was  an  extraran-  \ 
tiou  of  blood  of  the  size  of  a  nut.      This  clot  still  retained  the 
greater  part  of  its  colouring  matter,  but  the  cerebral  stmcture 
around  it  was  neither  discoloured  nor  softened. 

Well-marked  traces  of  injury  were  found  after  death  in  the 
brain  itself  in  both  these  cases.  May  not  such  lesions  also  exist 
in  many  so-called  slight  cases  of  concussion  of  the  brain  which 
recover?  My  own  impression  is,  that  such  appearances  tJiirt 
more  frequently  than  is  generally  supposed. 

Many  other  morbid  appearances  have  been  given  to  concussion 
of  the  biniiu  ;  but  to  these  I  should  not  allude,  were  it  not  th*t 
I  find  them  mentioned  in  some  recently-published  text-books  oa 
surgery.  For  instance,  among  the  after-death  appearances  ia 
concussion  of  the  brain,  separation  of  the  dura  mater  from  the 
imier  surface  of  the  cranium,  when  the  blow  on  the  head  W8i 
severe,  is  said  to  be  a  very  common  condition.  As  well  mightwt 
say  that  in  concussion  of  the  brain  the  bones  of  the  skull  ut 
often  broken. 

Concussion  of  the  brain  may  be  produced  in  different  way«; 
either  directly,  from  the  force  being  iippUed  to  the  skull  itself: 
or  indirectly,  from  the  shock  being  transmitted  through  snn>e 
other  part  of  the  body.  "What  actually  happens  to  the  brain  is 
concussion,  M.  Gama  has  ingeniously  endeavoured  to  deinoa- 
strati^,  by  means  of  a  glass  matrass  filled  with  a  solution  id 
isinghiss,  approaching  as  nearly  as  possible  to  the  consistenw>  of  i 
the  brain,  in  which  he  arranged  several  threads.  And  froto  i 
whflt  he  observed  in  these  experiments,  M.  Gama  concludes  thit 
a  blow  bearing  upon  any  part  of  the  vault  of  the  skull,  in  such 
a  manner  as  to  have  its  opposite  point  also  in  the  vault,  will 
lead  to  a  separation  of  the  brain  from  the  aktdl  at  these  two 
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its.  But  if  the  blow  bear  directly  upon  the  vertex,  the  sepa- 
ntioa  of  the  brain  will  only  take  place  at  the  point  struck ;  and 
towards  the  ba^e  of  the  skull,  all  that  will  occur,  on  account  of 
'&>  flatness  and  extended  surface  of  this  part,  will  be  dissemi- 
nated *  contre-coup/  Lastly,  in  a  shock  transmitted  through 
the  bue  of  the  skull,  the  motion  being  distributed  from  within 
otrtwtrds,  there  will  be  no  separation  of  the  brain  at  any  point 
of  the  skull ;  thus  pressed  outwards,  the  cerebral  mass,  on  the 
cooUar)-,  here  becomes  applied  all  the  more  forcibly  against  the 
Mmmsbox.* 

Soch  are  M.  Gama's  conclusions.  The  exjwriment,  it  is  true, 
ii  only  a  rough  one;  but  notwithstanding  this,  some  notion 
Mj,  I  think,  be  gathered  from  it,  as  to  what  takes  place  when 
tlw  brain  is  shaken. 

It  is  not  many  years  since  that  surgeons  were  at  great  pains 
to  point  out  the  different  a^*uiptoms  which,  it  was  thought, 
clearly  to  distinguish  a  case  of  concussion  from  one  of 
IL>     Has  further  experience  proved  the  correctness  of 
dJstinotiTe  characters  about  which  there  was  at  one  time  so 
controversy?     I  think  not.     It  must  be  admitted  that 
is  no  one  symptom,  or  combination  of  symptoms,  which 
enable  us  to  determine  positively  between  concussion  and 
slighter  cases  of  compression. 
And  this  it  is  which  renders  an  accurate  diagnosis  so  very 
icult,  if  not  alt4)gether  imposaible,  in  many  cases  of  injury  of 
head ;  the  difficulty  itself  being,  no  doubt,  dependent  in 
ly  cases  upon  the  complex  nature  of  the  injury. 
Cues  of  concussion  of  the  brain  are  now  commonly  divided 
toto  three  broad  classes.     All  classifications  of  this  nature  must 
ily  be  vague  and  arbitrary ;  but,    nevertheless,  some 
lification  of  these  cases  will  be  found  useful  both  as  regards 
the  symptoms  and  the  treatment.     In  the  slighter  cases,  the 
tfects  of  tlie  concussion  are  momentary— loss  of  sensibility  and 
<jf  muscular  power,  interference   with  the  circulation ;   these 
Symptoms  soon  pass  off.     The   patient  comes  to  again,  and 
JVDceeds  about  his  business  as  if  nothing  had  happened,  retain- 
ing often  no  knowledge  whatever  of  the  accident.   In  tlip  severest 
€>nn«  of  c<:>ncuHsion,  the  patient  dropping  instfinta  neon  sly  lies 
Senseless  and  motionless ;  scarcely  breathijig,  and  with  no  pulse 
%t  the  wrist.    Little  or  no  reaction  takes  place ;  and  the  patient 
Expires  within  a  few  minutes  or  lingers  on  for  a  few  hom*s. 
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But  cases  of  concussion  lioldiu^  tlie  mean  between  tbe«e  I 
extremes  are  to  iis,  as  practical  surgeons,  of  the  greatest  int 
At  first  perfectly  insensible,  the  patient  lies  motionless  and  i 
but  pulseless ;  with  a  countenance  marked  by  extreme  pallor,  i 
a  skin  quite  cold.   The  breathing,  although  feeble,  is  in  the  ( 
majority  of  cases  performed  easily  and  naturally.     Tlie  papS 
vary  very  much — contiucted,  dilated  ;  or  one  may  be  contract 
and  the  other  dilttted.     The  urine  and  the  &ece8  are  some 
voided  involuntarily.     And  in  this  state  the  patient  may 
main  for  a  longer  or  a  shorter  period,  after  which  he 
to  rally. 

No  longer  altogether  insensible,  he  may  be  roused  by| 
calling;  pinch  the  leg,  and  it  will  be  withdrawn  with  aai 
pression   of   peevishness   about  the   countenance ;    the 
becfimes  less  frequent  and  more  distinct;  colour  retiin 
face,  and  the  skin  jjraduaUy  regains  some  warmth.    Aim 
tlie  earliest  signs  of  amendment  must  be  mentioned  TomS 
which  is  to  be  looked  nptm  ns  a  good  sign  ;  and  when  it  i 
venes,  sometimes  appeal's  to  hasten  the  recorery. 

And  thus  matters  may  go  on  for  a  few  hours,  or  for  b  i 
days ;  but  as  soon  as  the  patient  is  so  far  restored  a«  to  be  i 
to  make  any  complaint,  headache,  of  a  more  or  less 
character,  is  almost  always  found  to  be  present.     This  pais  J 
the  head  may  exist  for  a  longer  or  a  shorter  period,  and  ' 
pass  off;  or  it  may  soon  be  followed  by  other  symptoms,  ind 
cative  of  intra-cranial  inflammation. 

Sucli  aiv  the  symptoms  attributed  by  most  surgeons  ' 
cussion  of  the  brain,  when  it  has  been  of  a  somewhat 
ehar.icter.     But  at  the  bed-side  of  a  patient  labouring 
such  a  train  of  Rymptoms.  after  an  injury  of  the  head,  cam 
undertake  to  say  that  he  is  suffering  from  concussion  of  i 
brain  only  P     Nay  more,  let  the  symptoms  gradually  pass 
and  let  the  patient  be  so  far  restored  as  to  be  able  within  ; 
eight  hours  to  answer  questions  put  to  him ;  let  him.  in 
give  ample  proof  of  returning  intelligence ;  could  we  vent 
in  such  a  case,  up<m  stating  that  the  case  was  one  of  simple  i 
cussion?   that  the  prolonged  symptoms  were  not,  in  a 
measure  at  any  rate,  due  to  an  extravasation  of  blood 
the  membranes,  to  which  the  brain  had  become 

We  may  think  that  the  case  was  one  of  pure  conms 
and  at  the  detith  of  the  patient,  what  do  we  find  ?  Perhap 
extensive  extravasation  of  blood  within  the  arachnoid. 
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An  elderlj^  womaa  having  been  knocked  dowD  and  run  over  bv  a  cnb,  -was 
lmitt«d  into  St.  Oeatp-'R  Htupiul,  with  n  M^vcnj  injury  of  one  of  the  hands 
td  coocaaaon  of  tho  brain :  the  aymptoni.i  of  which,  hnwcver,  «oon  passed 
r,  and  »h«'  was  up  and  ah'iut  the  ward  in  a  f^-w  days.  Vllimatelr,  erysipelas 
l*d«  iu  appt^araiiM  on  the  hand,  nud  »ht*  died,  after  having  been  in  the 
vpital  about  two  months.  l*'rom  first  to  last  the  hitAd-symptoou  had  beua 
ttril)ut«d  aolely  to  coneuwion  of  the  hrniu ;  nod  yet,  at  the  nfleiMleath 
xaminjitiDn,  ejEteaaire  hiyers  of  blood,  uiemhranu-likef  were  fouod  in  ifae 
Rviu-  of  the  arachnoid  on  both  sidea, 

A  man  aginl  tifty-throe,  haviug  falltin  down  stairs,  was  ailmitted  into  St. 
Svnriri^'s  Htwpital,  with  what  wia  thought  to  be  simply  severe  concuiuion  ef 
the  brain.  From  this  he  gradually  recovered,  and  was  in  due  course  of  time 
lUowed  to  got  up  and  go  about  the  ward.  IIc>  cliod,  however,  of  an  nttAck  of 
•rjttpelas,  two  months  after  the  ncciiient.  The  brain -^ubMtance  wa«  jxtrfectly 
he»Uhy,  but  within  the  cavity  of  the  arachnoid,  on  both  ttidt-*,  wer«  the 

nuiiiu  of  no  extensive  «xtrava«fttif)D  of  blood,  membranu-like,  ftnd  adhering 

to^  parietal  layer  of  the  serous  membrane. 

I  might  meution  several  other  cases  in  which  extravasations 
of  bUKKl  were  found  in  the  cavity  of  the  arachiioiU--*t?ases  in 
which  the  symptoms  of  concussion  had  even  been  altoj^ether 
tniuieut,  and  in  which  death  had  heeu  broug-ht  about  by  somd 
other  cause.  Indeed,  I  cannot  help  thinking,  from  all  I  have 
>Ku,  that  many  of  the  so-called  cases  of  concussion,  especially 
^  severe  ca^s  in  which  recovery  has  taken  place  at  a  more  or 
han  remote  period,  have,  in  truth,  been  cas^s  of  extravasations 
of  blood  within  the  membranes. 

I  There  is  also  many  a  case  recorded  by  eminent  surgeons,  and 
«i  a  matter  of  course  quoted  over  and  over  again,  in  which 
}«rtia]  paralysis  and  loss  of  memory  are  said  to  have  taken  place 
pfter,  and  to  have  been  due  to,  concussion  of  the  brain.  But 
pere,  too,  it  is  much  more  probable  that  eflfects  such  as  these 
trere  doe  not  to  concussion  only,  but  to  some  extravasation  of 
blood,  or  to  some  local  injur}'  done  to  the  brain-substance. 

As  we  have  some  clearly- marked  peritxla  in  the  8ym{>toms  of 
K>ncns3ion,  so  too  must  we  adapt  our  treatment  to  these  various 
^ods. 

In  the  first  period,  that  of  depression,  the  safest  practice  is 
lertainty  to  do  as  little  as  possible — to  avoid  all  interference 
lither  in  the  way  of  blood-letting,  on  the  oue  hand,  or  in  that 
|f  fltimulating  on  the  other.  Bluediug  to  any  extent,  in  such  a 
tste  of  depression,  may  be  the  cause  of  most  serious  miscliief, 
iron  of  deaOi  itself.  And  with  regurd  to  stimulants  recourse 
inct  be  had  to  them  as  little  as  possible ;  for  we  cannot  be 
ore  that  we  may  not  be  dealing  with  a  case  of  extravasation  of 
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blood,  or  of  biniiaed  brain ;  and  a  period  of  depression,  tinder 
such  circumstances,  would  be  the   safegimrd  of  the  patient. 
Cases  of  oonciissiou  absolutely  requiring"  stimolauts    are  very^ 
rarely  met  with  in  practice ;  and  even  when  of  a  Tery  sevesH 
fonu,  all  that  is  necessiiry  in  the  great  majority  of  cases  is,  to" 
Apply  warmth  to  the  surface,  and  carefully  to  watch  the  case; 
but  if  it  should  so  happen  that  the  patient  is  manifestly  io 
danger  of  siukiiif?  from  depression  of  the  circulation,  then,  noA 
doubt,  stimulants  or  cordials  must  be  resorted  to.  ' 

As  is  the  state  of  depi'ession,  so  too  will  be  the  state  of 
reaction  :  slight  depression  will  be  followed  by  slight  reaction ; 
erti-eme  depression  by  extreme  reaction,  which  will  be  all  the 
greater  if  stimulants  arc  used. 

And  in  the  stage  of  reaction,  so  long:  as  this  reaction  kei 
within  due  bounds,  here  a^ain  it  is  better  to  abstain  from 
active  interference ;  taking  care,  however,  to  exclude  all  possible 
sourees  of  excitement ;  to  keep  the  head  and  the  shoulders  wdl 
raised,  and  evaporating  lotions  constantly  applied  to  the  head^ 
which  in  bad  cases  must  be  shaved.     Precautionary  m 
such  as  these,  with  a  mercurial  and  saline  ptirge  occasionully, 
and  great  attention  to  diet,  with  perfect  rest,  will,  in  a  largd 
number  of  cases  of  concussion  carry  the  patient  through  thii 
period. 

AVlien  the  concussion  has  been  of  a  somewhat  severe  chwav 
ter,  there  is  generally  no  difficulty  in  getting  the  patient  to 
submit  to  the  necessarj'  regimen — his  own  feelings  tell  him,  in 
fact,  that  it  is  absolutely  necessary ;  but  in  the  slighttfr  caflOt 
where  all  the  symptoms  soon  pass  o£F,  feeling  as  well  as  he  dod 
for  the  time  being,  the  patient  not  unfreqaently  resists  i& 
attempts  at  treatment,  and  then,  within  a  few  days,  is  Iaidlo», 
with  mischief  of  a  verj'  severe  and  dangerous  nature— so  dangia- 
ous,  indeed,  that  not\vithstanding  all  care,  a  few  days  mow 
bring  his  life  to  a  close. 

In  the  cases  of  concussion  which  die,  from  some  other  caose, 
shortly  after  an  injury,  and  in  which  no  extravasation  of  blood 
or  actual  injury  to  the  brain-substance  is  found,  there  is,  it 
must  be  recollected,  intense  congestion  of  the  cerebral  vessefa^ 
which,  in  some  cases,  is  so  intense  as  to  give  a  manifestij 
ditrker  hue  to  the  different  substances  of  the  brain.  The  cam 
revealing  these  early  appearances  are  of  the  utmost  raloi 
practically  ;  they  at  once  plainly  point  to  the  mischief  which  i» 
likely  to  arise,  and  at  once  give  the  key  to  the  treatment. 
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in  tbo  cavity  of  the  arachnoid,  as  well  as  in  the  meBhea  of  the 
\m  mater.  Out  of  sixty-nine  coses  of  more  or  less  severe 
eoDtn-fion  of  the  brain,  independent  of  compound  fractures,  I 
found  blood  extravasated  into  the  cavity  of  the  arachnoid  in 
iw  less  than  in  fifly-two  cases.  And  in  thirty-one  out  of  these 
fifty-two  cusos,  the  extravasation  was  very  extensive ;  so  much 
10,  indeed,  in  several  instances,  that  the  quantity  is  marked 
diuj  in  the  notes  of  the  ctum :  '  within  the  arachnoid  larg;e 
(jutintities  of  blood  spread  out  and  cupping  the  brain.'  In 
deren  cases,  no  blood  was  foimd  in  the  cavity  of  the  arachnoid ; 
but  in  all  these  eleven  cases,  blood  was  found  in  the  meshes  of 
tiw  i>ia  mater,  extending  some  distance  bej-ond  the  actual 
Mtuf  the  brain-injury,  and  in  six  of  them  the  extravasation 
ma  widespread.  In  the  remaining  six  cases,  no  blood  was 
'i'tuul  in  the  aroclmoid,  and  none  in  the  pia  muter,  except  at 
tte  actual  seat  of  the  injury,  and  this  only  in  very  minute 
qtiuitities. 

Bruising  of  the  brain  may  occur  in  every  part  of  this  organ ; 
Int  all  parts  of  the  cerebral  mass  are  not  equally  subject  to 
this  form  of  injury.  Some  parts  of  the  bruin  are  so  fn-quuntly 
bruised  that  cases  of  this  kind  are  seldom  wanting  in  the  doad- 
Iwnses  of  our  large  hospitals ;  and  other  ports,  again,  are  so 
wry  rarely  injured,  that  one  or  two  cases  only  may  be  met 
with  in  a  long  series  of  years. 

It  is  but  very,  verj-  rarely,  for  instance,  that  an  opportunity 
ocears  of  seeing  the  meduUa  obt<mgata  or  the  crura  thus  bruised. 
There  is,  however,  a  preparation 

in  the   Museum  of   St.  George's 

Hospital  in   which   several   small 

spots  of  extravasated   bloo<l  may 

Ic  teen  scattered  deep  in  the  struc- 

Itinj   of    the   upi>er    part    of   the 

medulla  oblongata,  as  well  as  in 

that  of  the  crura  of  the  cerebrum 

and    ct^rebellam.      In    this   case, 

too,  there  were  also  spots  of  ex- 

tnnuated  blood  deep  in  the  pons 

Varolii  j  some  of  these  8jx>ts  were 

of  lh«  siae  of  pin-points,  and  others,  again,  as  large  as  a  small 

split-pea.    No  other  part  of  the  cerebral  mass  was  bruised  or 

lacerated ;    but  there  was  an  extensive  t-xtravasation  of  blood 

over  the  whole  of  the  right  hemisphei-e,  and  the  cerebellum  was 
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batlied  in  blood.     The  bones  of  tlie  sVuIl  were  not  in  the 
injured. 

Of  the  poTis  Varolii  only  four  other  ciiees  of  contusion  Imrej 
been  met  with  at  St.  George's  Hospital  within  the  space 
sixteen  years.     And  the  cases  of  this  kind  on  record  are  also^ 
but  few  in  number. 

In  a  case  mentioned  by  M.  Boinet,*  the  centre  of  the  pons 
VaroUi   was  bruised,  and  this   was  the  only  injury   existing^ 
about  the  brain -substance.     And  in  another  case  by  M.  Fano,t 
the  structure  of  the  pons  Varolii  was  studded  with  seTerslI 
small  extravasations  of  blooil  about  the  size  of  a  split-pea ;  tLe  ' 
anterior  lobes  of  the  bniin  were  extensively  bruised  and  torn, 
but  the  skull  was  not  broken. 

One  iM>int  especially  must  be  borne  in  mind  in  connection  | 
with  these  traumatic  extravasations  both  in  the  medulla  ftod  | 
in  the  pons.  The  surface  of  these  structures  may  be  perfectiy 
healthy,  and  yet  well-marked  spots  of  extravasation  may  exitt 
deep  in  the  substance,  and  that,  too,  even  when  there  hu 
been  no  bruising  of  any  other  part  of  the  cerebral  maw. 
Contusions  such  as  these  may  then,  it  is  evident,  easily  escapd 
notice,  unless  Yerj*  carefHlly  soui,'ht  after. 

In  the  cerebellum,  bruising  and  laceration  occur  more  fte- 
Quently  tlian  in  the  8ta*uctures  which  have  just  been  examined; 
and  in  this  organ  these  injuries  are,  for  the  most  part,  to  be 
found  at  its  under  surface.  The  spots  of  ecchymoaia  we 
generally  small  and  8U]>erficially  situated,  and  confined,  moifr 
over,  to  one  lobe  at  a  time.  Sometimes,  however,  extravan^ 
tions  take  place  in  the  deeper  parts,  and  then  ther«  may  be 
either  one  largish  single  spot,  as  in  a  preparation  in  i^ 
Museum  of  St.  George's  Hospital,  in  which  an  extravasatioB 
of  the  size  of  a  filbert  is  imbedded  deep  in  the  structure ; « 
there  may  be,  as  in  Blandin's  case,t  a  large  number  of  minntt 
spots  scattered  in  the  substance  of  this  organ.  In  the  twelrt 
cases  of  bruising  and  laceration  of  the  cerebellum,  notes  rf 
which  I  have  by  me,  other  parts  of  the  brain  were  at  the  suM 
time  extensively  bruised,  and  the  skull  was  broken.  H* 
nature  of  the  accident  was  not  always  very  severe,  and  thi* 
must  be  borne  in  mind.     In  several  instances  I  fouud  thatti"-* 
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ju  the  cavity  of  the  oraclinoid,  as  well  hs  in  the  meshes  of  the 
pii  mattir.     Out  of   sixty-nine  cases   of  more  or  less  severe 

itusion  of  the  brain,  independent  of  couijjijund  fiuctures,  I 
id  blood  extravasated  into  the  cavity  of  the  arachnoid  in 
^less  than  in  fitly-two  cases.  And  in  thirty-one  out  of  these 
0tT-two  cases,  the  extravasation  was  very  extensive ;  so  much 
0D,  indeed,  in  several  uistances,  that  the  quantity  ia  marked 
tiim  in  the  notes  of  the  case :  *  within  the  arachnoid  large 
^oantitiea  of  blood  spread  out  and  capping  the  brain,'  In 
ckTen  eiLfes,  no  blood  was  foiuid  in  the  cavity  of  the  arachnoid ; 
Ixit  in  all  these  eleven  cases,  bltxid  was  found  in  the  meshes  of 
tiie  pia  mater,  extending  some  distuuce  beyond  the  actual 
leat  of  the  brain- injury,  and  in  six  of  them  the  extravasation 
vu  widespread.  In  the  remaining  six  cases,  no  blood  was 
(rand  in  the  arachnoid,  and  none  in  the  pia  mater,  except  at 
tbe  actual  seat  of  the  ijijury,  and  this  only  in  very  minute 
quantities. 

Bruising  of  the  brain  may  occur  in  every  part  of  this  organ ; 
kt  all  parts  of  the  cerebral  mass  are  not  equally  subject  to 
&iii  form  of  injury.  Some  parts  of  the  brain  are  so  frequently 
bnii»ed  tluit  cases  of  this  kind  are  seldom  wanting  in  the  dead- 
bouses  of  our  large  hospitals ;  and  other  parts,  again,  are  so 
TOT  rarely  injured,  that  one  or  two  cases  only  may  be  met 
with  in  a  long  series  of  years. 

It  is  but  very,  very  rarely,  for  instance,  that  an  opportunity 
occurs  of  seeing  the  medulla  oblongata  or  the  cntra  thus  bruised. 
There  is,  however,  a  preparation 
iu  tlie  Museum  of  St.  George's 
Hospital  iu  which  several  small 
M  •      '■   -xtravaaated   bloo<l  may 

b  .altered  deep  in  the  struc- 

tarc  of   the   upper    part   of    the 

DieiluUa  oblongivta,  as  well  as  iu 

that  of  the  crura  of  the  cerebrum 

lul  cerebellum.      In    this   case, 

too,  there  were  also  spots  of  ex- 

tnTuoted  blood  deep  in  tlie  pons 

Varolii ;  some  of  these  spots  were 

of  the  aize  of  pin-points,  and  others,  again,  as  large  as  a  small 

8plit-pea.    No  other  piut  of  the  cerebral  mass  was  bruised  or 

lawnted ;   but  there  was  an  extensive  extravasation  of  blood 

over  the  whole  of  the  right  Uemidphere,  and  the  cerebellum  was 


ExtTarnttntiou  of  RIood  iu 
Pons  Varolii. 


bathed  in  blood.     The  bones  of  the  skull  wero  not  in  the  '. 
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Of  the  pons  Varolii  only  four  other  cases  of  contusion  have 
been  met  with  at  St.  Geoi^e's  Hospital  within  the  space  of 
sixteen  years.  And  the  cases  of  this  kind  on  record  are  also 
but  few  in  number. 

In  a  case  mentioned  by  M.  Boinet,*  the  centre  of  the  pons 
VaToUi  waa  bruised,  and  this  was  the  only  injury  exiatbg 
abiiut  the  brain-substance.  And  in  another  case  by  M.  Fano.t 
the  structure  of  the  pons  Varolii  waa  studded  with  seTern) 
small  extravasations  of  blood  about  the  size  of  a  splitr-pca;  tie 
anterior  lobes  of  the  brain  were  extensively  bi-uised  and  torn, 
but  the  skull  was  not  broken. 

One  point  especially  must  be  borne  in  mind  in  connection 
with  these  traumatic  extravasations  both  in  tho  medulla  bimI 
in  the  pons.  The  surface  of  these  structures  may  be  perfectly 
healthy,  and  yet  well-marked  spots  of  extravasation  may  eiirt 
deep  iu  the  substance,  and  tliat,  too,  even  when  there  b< 
been  no  bruising  of  any  other  part  of  the  cerebral  bum. 
Contusions  such  as  these  may  then,  it  is  evident,  easily  eflcaps 
notice,  unless  very  carefully  sou^^ht  after. 

In  the  cerehelhtm,  bruising  and  laceration  occur  more  ft^ 
quently  than  iu  the  structures  which  have  just  been  examiuefi; 
and  in  this  oi^au  these  injuries  are,  for  the  most  j^ortj  to  bft 
found  at  its  under  surface.  The  spots  of  ecchymosis  art 
generally  small  and  superficially  situated,  and  confined,  more- 
over, to  one  lobe  at  a  time.  Sometimes,  however,  extrava* 
tiona  take  place  in  the  deeper  parts,  and  then  there  m»jln 
either  one  largish  single  spot,  as  in  a  preparation  in  the 
Museum  of  St.  George's  Hospital,  in  which  an  extraraeatJon 
of  the  size  of  a  filbert  is  imbedded  deep  in  the  structure ;  ft 
there  may  be,  as  in  Blandin's  ca8e,J  a  large  number  of  minnw 
spots  scattered  in  the  substance  of  this  organ.  In  the  twehe 
cases  of  bruising  and  laceration  of  the  cerebellum,  notM  rf 
which  I  have  by  me,  other  parts  of  the  brain  were  at  the  suW 
time  extensively  bruised,  and  the  skull  was  broken,  ll* 
nature  of  the  accident  was  not  Eilways  very  severe,  and  t!ii* 
must  be  borne  in  mind.     In  several  instaucea  I  found  that  the 
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oerebeUum  was  thus  iujured  by  the  patient  having  fallen  in  the 
street  while  druiik. 

In  the  cet-ebrum  itself  it  will  be  founcl  that  even  hero  some 

parts  of  this  organ  are  much  more  commonly  afifected  than 

others.     As  in  the  cerebellum,  so  in  the  cerebrum,  the  under 

part   is  Tcrj  much  more  frequently  bruised  tlmn  any  other. 

Sometimes  limited  to  a  few  patches  of  contusion,  the  injury 

much  more  commonly  extends  over  the  whole  surface  of  a  lobe, 

and  oftentimes  of  two  lobes  at  once.     Both  the  gray  aud  the 

white  substojice  may  be  extensively  involved ;  and,  in  depth,  I 

have  known  the  whole  structure  to  be  so  broken  up  and  do- 

■ttojred  that  the  lateral  vontriote  has  been  laid  open.     A  man 

fell  from  a  height  of  about  eight  feet,  the  result  of  which  was 

ttteosive  bruising  and  laceration  of  the  under  surface  of  both 

interior  lobes ;  freely  laying  open,  on  the  right  side,  the  lateral 

Tuntricle,  into  which  the  finger  was  readily  passed.     And,  in 

aaother  case,  a  man  fell  fi-om  a  tree  a  distance  of  fourteen  feet, 

Utd  so  injured  the  under  surface  of  the  anterior  lobe  on  the 

rigbt  side  that  the  lateral  ventricle  was  here  freely  laid  open. 

But  in  the  cerebrum,  too,  the  deeper  parts  may  every  now  and 
then  be  found  bruised ;  and  the  braise,  thus  deeply  situated, 
fflay  either  exist  alone,  or  it  may  coexist  with  an  injury  of  the 
snriuce,  although  independent,  and  far  away  from  it.  And  every 
part  of  the  cerebrum  may  be  thus  injured ;  and  being,  perchance, 
*eiy  limited,  the  injury  may  here  also  easily  escape  notice. 
Ifcua,  in  one  case,  the  septum  lucidum  was  lacerated  in  nearly 
Hb  whole  length ;  it  appeared  to  be  bruised,  and  had  several 
Ipots  of  ecchynu«is  in  various  parts  of  the  remaining  portion 
of  the  septum,  and  in  the  fornix  at  the  back  part.  No  other 
Uccr^tion  was  detected  in  any  other  part  of  the  cerebral  mass  ; 
bat  several  patches  of  extravasated  blood  existed  in  the  cavity 
of  the  arachnoid,  and  in  the  meshes  of  the  pia  mater.  In 
BDother  case,  a  minute  extravasatiou  of  blood  was  found  in  the 
*^  of  the  fornix,  another  on  its  under  surface,  and  several 
ipvcks  also  on  the  surface  of  the  thalamus;  the  only  other 
*>M««  of  injury  were  patches  of  blood  in  the  sub-arachnoid 
'"sw,  corresponding  to  the  posterior  lobes  of  the  cerebrum, 
hi  "ad  to  the  posterior  part  of  the  cerebellum.  In  a  third  case, 
1  *he  extravasation  of  blood  in  the  brain  was  of  the  size  of  a  nut 
I^L  ^  the  right  centrum  ovale,  close  to  the  side  of  the  corpus 
^^1  ^tUosum ;  no  other  laceration  could  be  detected  in  any  other 
^H^M  of  the  cerebral  moss,  but  several  thin  layers  of  blood  were 
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found  eitravasatcd    in  the  cavitj-   of   the  arachnoid.      In  a 
fourth  case  the  corpus  callosum  and  the  velum  intcrpositinn 
were  alijjhtly  bruised,  in  conuection  with,  superficial  bruisint;  uf 
the  surface  of  tho  brain ;  and  iu  a  fifth  case,  several  minot« 
specks  of  eitravasated  blood  were  discovered  in  the  fornix  and 
septum  lucidum,  in  connection  with  other  and  severe  broisei 
of  various  parts  of  the  brain.     And  in  connection  with  tfati 
subject  it  may  be  mentioned  that  a  laceration  of  the  floor  qf 
the  latex-al  veiilriclo,  even  wheu  very,  very  slight,  mar  give  riae 
to  an  extensive  extravosatiou  of  blood  into  this  cavity,  sbooU 
it  BO  hapj>en  tliat  the  injury  corresponds  to  the  sitiiatiou  of  out 
of  tlie  liirge  veins  in  this   regiou.     In  a  prepujation  iu  Uie 
Museum  of  St.  Georg^e's  Hospital,  there  is  a  alight  laceratiaQ 
of  the  septum  hicidnm,  as  well  as  of  the  floor  of  the  left  hit^rsl 
ventricle,  where  a  large  vein  was  laid  open,  and  the  ventricle 
was  full  of  bl(x>d. 

Thus  much  as  to  circumscribed  contusion  of  the  brain, 
the  genenit  or  diffused  contusion  of  this  organ,  the  spoi 
eitravasated  blood,  instead  of  being  clustered  together  in  one 
part,  are  disseminated  throughout  the  brain,  on  the  surface 
OS  well  as  in  the  deeper  parts,  or  it  may  be  in  the  deeper 
only. 

Circumscribe<l  contusion  of  the  brain  we  already  know  to 
of  verj-  frequent  occurrence.  Diflused  contusion  of  this  or| 
we  shall  find,  on  the  other  hand,  is  but  very  rarely  met  with.  (Sr- 
cumscribed  contusion  is  for  tlie  most  part  easily  detected, 
at  once  clearly  recognised.  Diffused  contusion  is  sometiiaes 
difficult  of  detection,  and,  without  careful  examination,  mkf 
readily  pass  unnoticed, 

Diff'used  contusion  uf  the  brain  is  characterised  by  speda  of 
extravasated   blood   disseminated   throughout    the   brain*«iib> 
stance.     These  minute  extravasations  vary  from  the  size  of  the 
smallest  pin-points  to  that  of  a  split-pea.     In  the  latter  form, 
the   extravasation  could  hardly  escape  detection  ;   but  in  the 
former,  the  minute  specks  might,  in  slicing  the  brain,  be  easilj 
mistaken  for  the  cut  surface  of  the  cerebral  vessels.    A  UttJa 
care,  however,  >vill  enable  us  to  distinguish  between  the  two. 
In   the  case  of  cut  vessels,  the   specks   can  be  eosUy  wiped 
away,  and  then,  by  gently  squeezing  the  brain,  other  specks  of 
blood   may  be  made  to  apjH»iir.     The  miliary  extrBTasations 
cannot  thus  be  wiped  away ;  but,  picked  out  with  the  point 
a  knife,  they  leave  httle  holes,  in  which  the  concrete  drop 
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blood    was    imbedded.      The    brain-substance    around    these 

Tuinnte  holes  may  still  retain  its  natural  colour;  or,  some  days 

after  the  accident,  it  may  be  of  a  yellowish  colonr,  such  as  is  so 

frequently  noticed   under  similar  circumstances  in  bruises  of 

other   parts.      Thus,    in   Blandin's   case,   already   alluded   to, 

which   terminated  fatally  some   eight  or  ten  days  ai'ter  the 

injur}',  each  little  siwt  of  extravasated  blood  was  found  encircled 

by  cerebral  substance  of  a  yellowish  tinge,  varying  fi'om  a 

Tiolet  colour  to  »i  greenish  yellow. 

The  specks  of  extravasated  blood  characterising  diffused  con- 
tusion of  Uie  brain  may,  in  any  case,  be  numerous,  or  thej-  ma^- 
W  few ;  sometimes  so  few,  indeed,  that  one  speck  here  and 
there  is  all  that  cau  be  found.  And  this  points  out  at  once 
»liat  extreme  care  must  sometimes  be  required  in  examining 
c«oj  of  this  kind ;  and  it  also  points  out  how  readily  a  lesion 

»of  tliw  delicate  nature  may  escape  notice  in  a  rough  examina- 
tion—such,  for  instance,  as  used  formerly  to  be  carried  on  in 
WIT  dead-houses. 
One  of  the  best-marked  cases  of  diffused  contusion  is  that 
flwcribed  by  M.  Chassaignac  in  the  Mem.  de  la  Soc.  th  Chir,  de 
P«n»,  Tol.  iii.  p.   208.     Another  equally  well-marked  case  is 
that  of  Blandin  above  alluded  to.      In  both  these  cases,  the 
I     luiliaiy  extravasations  were   very  numerous   and  widely  scat- 
^t«cd  J  but  in  a  case  which  occurred  at  St.  George's  Hospital 
Bta  tlie  year  185-1,  the  spots,  although  well  marked,  were  very 
Bfe*.    In  this  case,  three  very  small  spots  of  extravs^ated  blood 
^Wire  found  in  the  substance  of  the  anterior  lobe  of  the  left 
l>£nii8phere ;  another  small  spot  in  the  fornix,  and  another  in 
the  right  lobe  of  the  cerebelUun.     And  these  wore  all :   some 
fflinote  extravasations  existed  also  in  the  cavity  of  the  aracli- 
n(*id,  and  in  the  meshes  of  the  pia  mater  j  but  there  was  no 
fracture  of  the  skull. 

These  minute  traumatic  extravasations  of  blood  scattered 
throughout  the  brain-substance  have  of  late  years  been  looked 
upon,  as  I  have  already  said,  by  some  surgeons  of  eminence,  as 
ecpecially  belonging  to  concussion  of  the  bi*ain :  but  such 
appearances  cannot  properly  be  assigned  to  concussion.  Milinry 
extravoaations  of  blood,  whether  clustered  together  in  one 
patch,  or  di^eminated  in  vhHous  pai*ts,  belong,  one  and  all,  to 
oontnsion  of  the  brain.  Tlie  morbid  appearances,  although 
apparently  so  dissimilar,  are  essentially  of  the  same  chai'acter. 
The  contusion,  limited  in  one  instance,  is  general  in  the  other. 
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Bniising  of  the  brain -substance  may  take  place  at  the  gpot 
where  the  skxiU  was  struck  ;  or  the  bruise  may  be  in  a  part  of 
the  brain  fax  away  I'rom  the  original  seat  of  the  injury.  The 
one,  then,  is  a  direct  contusion,  the  other  a  contusion  by  contxe- 
coup,  of  the  brjiin-subatance. 

And  as  an  illnatrution  of  what  takes  place  in  contusion  of 
the  brain,  reference  may  be  made  to  experiinenta  snch  as  M. 
Gama's,  in  which  may  be  seen  the  effects  produced  upon  tha 
spot  where  the  blow  bears  directly,  as  well  as  the  effects  which 
occur  in  the  parts  diametrically  opposite.* 

Contusion  of  the  brain  is,  however,  rarely  limited  to  Uie 
region  where  the  blow  was  struck,  except  in  cases  where  the 
bone  has  been  driren  down.  In  fissure  of  the  skull  it  happens 
much  more  frequently  that  the  bruised  part  of  the  brain  u  far 
away,  and  directly  opposite  to  the  scat  of  the  blow.  In  gcTere 
injuries,  both  kinds  of  contusion,  direct  and  by  coutre-conp,  aw 
sometimes  found  in  the  same  brain. 

Bruising  of  the  brain  occurs,  then,  in  some  parts  of  thii 
oz^an  much  more  frequently  than  it  does  in  others.  The 
upper  part  of  the  brain  is  seldom  bruised.  Out  of  thirtr- 
six  cases  of  bruised  brain  accompanying  fractures  extending 
from  various  parts  of  the  vault  into  the  base  of  the  skull,  the 
upper  surface  of  tlie  hemispheres  was  bmised  in  tive  cases  only. 
The  base  of  the  brain  is  the  part  most  frequently  injured ;  but 
even  here  the  various  regions  differ  widely  in  tliis  respect 
The  postcr^r  lobes  are  rarely  injured,  the  anterior  ones  very 
frequently,  and  the  middle  lobes  the  most  frequently  of  aD. 
Out  of  the  thirty-six  cases  just  alludeil  to,  the  posterior  lobee 
were  bruised  in  four  instances  only,  the  anterior  lobea  in 
eighteen,  and  the  middle  lobes  in  no  less  than  twenty-five.  lu 
twelve  of  these  cases,  the  anterior  and  the  middle  lobes  wert 
bruised  at  one  and  the  same  tune,  the  injury  having  been  mod 
severe. 

And  now,  bearing  in  mind  what  was  stated  as  to  the  fre«j 
qaency  of  the  fractures  of  the  various  regions  of  the  base  of  tlM 
skull,  tlie  middle  part  of  the  base  of  the  brain,  like  the  middle 
fossa  of  the  skull,  will  be  found  to  be  the  most  frequently  iil< 
jored^ 

The  analysis  given  by  M,  Fano  as  to  the  frequency  of  tin 
contusion  of  the  various  parts  of  the  brain  differs  from 
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vhich  I  have  just  mentioned.  M.  Fauo*  found  the  anterior 
lobes  more  frequently  bruised  than  any  other  part  of  the 
brain;  but  then  the  number  of  cases  thus  analysed  was  very 
HQali— only  eight.  Had  M.  Fano's  numbers  been  lai^r  the 
.     Malta  would,  I  think,  have  been  prett}'  much  the  same  in  both 

^m  V^hy  is  it  that  the  middle  and  the  anterior  lobes  are  so  nmch 
^bore  frequently  bruised  t]mn  the  posterior  ones  V  A  glance  at 
^^be  anfttomical  relations  of  these  various  parts  of  the  base  of  the 
brain  affords,  to  a  certain  extent,  a  satisfactory  explanation. 
Tlie  posterior  lobes  lie  upon  a  soft  cushion,  the  tentorium  cere- 
belli;  but  the  anterior  and  middle  lobes  are  in  contact  with 
aregiiUr  and  angular  projections  of  bone,  which,  although 
roanded  off  to  a  certain  extent,  and  smoothed  down  by  the 
dum  mater,  are  still  both  sharp  and  numerous. 

This  subject  has  been  made  one  of  importance  by  M.  Fano,t 
*lio  after  carefully  pointing  out  the  various  pieces  of  sliarp 
We  in  tliese  parts,  ex]>rt>s8e8  f,Teat  surprise  that  no  allusion 
Aould  ever  have  been  ma<le  to  them  in  connection  with  con- 
torion  of  the  brain  by  contre-coup.  The  following,  however, 
ife  Sir  Benjamin  Brodie's  own  words,  written  some  thirty 
yww  ago  now :  *  The  great  irregularities  which  exist  on  the 
Utter  surface  of  the  basis  of  the  cranium  sufficiently  explain 
''bi?refore  the  inferior  is  more  liable  to  be  ruptured  than  the 
superior  surface  of  the  brain."  J  And  nothing  could  be  more 
6^fioit. 

Are  there  any  means  of  recognising  the  cases  in  which  the 
Iftin  has  been  thus  bruised  and  lacerated  ? 

I>upuytren,§  to  whom  we  owe  much  of  what  is  known  of 
contusion  of  the  brain,  was  decidedly  of  opinion  that  we  had  no 
means  of  recognising  this  injury.  Tliis  celebrated  surgeon 
distinctly  taught  that  contusion  of  the  brain  does  not  reveal 
itself  by  any  sraptoms  until  a  few  days  after  the  accident; 
that  is,  until  the  period — four  or  five  days  after  the  injury — at 
vbic}i  inflammatory  symptoms  begin  to  show  themselves. 

And  such,  itto,  was  the  opinion  first  entertained  by  Sanson, 
*  It  is  not  luitil  after  four  or  five  days  that  the  signs  of  con- 
tusion become  manifest ;  and  then  these  signs  are  similar  to 
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those  of  inflammution  of  the  brain.**  But  in  nit«r-Te&n,  Ut' 
ing  aside  this  opinion  alto(»ether,  Sanson  professed  thjit  coo. 
tusiun  of  the  brain  has  its  own  charactcristie  signs,  whioli, 
appearing  at  the  verj  time  of  the  accident,  cli^arlv  reveal  ih% 
natnre  of  the  injury.f  And  the  s^-ruptoins  by  which  Sansoi 
thought  that  he  could  thus  at  onc«  recognise  coutusiou  of  tbi 
brain  are,  in  the  severer  cases,  tonic  apadms  of  the  limU* 
intense  restlessness,  with  constant  rolling  and  tossing  about  im 
bed ;  imconsciousness,  more  or  less  complete ;  drowsiness,  with- 
out any  stertorous  breathing.  And  in  the  slighter  cik^ 
simply  contraction  of  one  pupil,  or  of  one  eyelid;  sposmodie 
morements  about  some  one  muscle  or  another  of  the  face  or 
lips,  giving  rise  to  a  difficulty  of  pronunciation. 

Such  was  Sanson's  teaching  in  his  latter  years;  and  socli, 
for  the  most  pai't,  is  the  teaching  of  the  present  school  of 
French  surgery,  wherein  it  ia  broadly  and  distinctly  laid  down 
that,  as  a  general  rule,  contusion  of  the  brain  does  at  the  yerr 
outset  give  rise  to  a  train  of  symptoms  by  which  the  injoi^ 
may  be  recognised,  if  the  various  symptoms  be  only  weightd 
with  due  care. 

But  after  careful  and  patient  watching  of  many  a  case  of 
severe  injury  of  the  bead,  I  must  confess  that  I  do  not  think 
we  are  really  in  a  position  thus  clearly  to  recognise  a  case  of 
contused  brain. 

There  is  no  doubt  that  coses  of  contusion  of  the  brain  an 
frequently  met  with,  in  which  tonic  spasms  of  the  musclet  ud 
extreme  restlessness,  with  constant  tossing  and  rolling  abOQt, 
are  the  principal  8}Tnptom8 ;  but  there  is  no  doubt  also,  that  m 
frequently,  if  not  more  frequently,  casus  of  severe  contusion  cf 
the  brain  are  met  with,  in  which  the  symptoms  either  new 
make  their  appeannice  until  some  days  after  the  accident,  or 
are  altogether  wanting. 

I  have,  I  think,  fairly  tested  Sanson *s  doctrine,  both  in  the 
wards  and  in  the  dead-house ;  and,  from  all  I  have  seen,  I  baie 
been  led  to  conclude,  that  contusion  of  the  brnin  does  not  give 
rise  to  any  symptoms  immediately  after  the  injury — that  it  hu, 
in  fact,  no  characteristic  signs  of  its  own. 

M.  Fano,  to  whose  valuable  thesis  1  have  already  nrferred, 
has  come  to  the  same  conclusion.     And  in  this  thesis^  will  bt 
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found  an  able  analysis  of  the  memoir  which  M.  Boinet*  wrote 
for  the  express  pui-pose  of  maintaining  and  proving  the  correct- 
neM  of  Anson's  views.  In  summiug  up  the  cases  brought 
fonnird  in  this  memoir,  SI.  Fano  proves  that  seven  only  out  of 
the  nineteen  were  really  of  any  value  for  M.  Boinet's  purpose. 
In  these  seven  cases,  the  sf>-CiUle<l  characteristic  sjTnptoms 
coexisted  with  contusion  of  the  brain ;  but  then,  in  these  seven 
casM,  there  were  also,  abont  the  head,  other  lesions  of  a  serious 
nature,  which  may  perhaps  have  had  just  as  much  to  do  with 
the  symptoms  as  the  contusion  of  the  brain. 

Why  should  not  a  thin  stratum  of  blood  widely  spread  over 

tie  brain — why  should  not  laceration  of  the  investing  mem- 

Irones  of  the  brain,  have  something  to  do  with  the  tonic  spasm 

1(1  the  restlessness y     In  severe  bruising  of  the  brain,  theee 

ions  are  very  common ;  so  common,  that,  as  I  have  already 

entioned,  out  of  sixty-nine   cases  of    this  tind,    blood   was 

extrarasated  in  no  less  than  in  sixty-three.     And,  as  a 

dble  cause  of  the  symptoms,  there  is  also  the  intense  con- 

3on  which,  it  is  known,  takes  place  in  the  brain-substanee 

fist  inunediately  after  it  has  been  bruised. 

But  why  is  it  that  such  symptoms  exist  in  some  injuries  of 

Ihia  kind,  and  not  in  others?    To  this  the  only  answer  that 

be   ^veu  is    that  this  is  one  of   those  questions  which 

innot  be  fairly  met  in  the  present  state  of  our  knowledge. 

There  are,  then,  no  characteristic  signs  by  which  contusion 

the  brain  can   be  clearly  recognised  ;  but,  nevertheless,  it 

lybe  predicted  that  the  brain  has  been  bruised,  whenever 

symptoms  are  severe  after  an  injury  of  the  head.     At  least, 

certain  it  is,  that  in  severe  injuries  of  this  kind,  and  especially 

ifter  diCTused  blows — the  most  common  form  of  accident  in  civil 

hotpitals — certain  it  is  that  in  the  vast  majority  of  these  cases 

the  brain  will  be  found  bruised.     Nay,  more ;  if  we  bear  in 

mind  which  porta  of  the  brain  are  the  most  frequently  thns 

injured,  we  may  even  go  so  far  as  to  say  that  it  is  tlie  under 

sorface  of  the  middle  or  anterior  lobes  which  is  bruised. 

Contusion  of  the  brain  must  be  considered  as  a  most  dange- 
rous injury  ;  but  is  it  always  fatal  ? 

One   sees  patients  recover  after  an  injury  of  the  head,  in 
whom    it  was   more  thaii  probable,   from    the  nature  of  the 
ident  and  the  severity  of  the  symptoms,  that  the  brain  was 

•  Loc.  cit. 
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bniised ;    bnt  of  this,  nnless  in  rery  rare  circumstances,  n 
positive  evidejice  can  be  obtained. 

Wlien  recovery  does  take  place,  the  contusion  is  repaired  i 
the  same  manner  as  apoplectic  htemorrhage  into  the  brain.  I 
the  sliglit«r  cases,  all  traces  of  the  contusion  may  have  pasM 
away,  if  death  occurs  indei>endently  of,  and  some  time  after,  tS 
accident ;  or  the  only  trace  left  may  be  a  hardened  cicatri: 
with,  perhaps,  some  colomiiig  matter  in  the  centre.  Bt 
clearer  evidences  of  a  former  contusion  of  the  brain  are  occi 
sionally  met  with ;  and  here,  the  appearances,  as  might  hat 
been  expected,  are  precisely  similar  to  those  observed  in  ol 
apoplectic  efiiwious.  If  on  the  surface  of  the  bniin,  the  portia 
which  had  been  bruised  may  present  some  of  the  well-knoir 
appearances  so  accurately  described  by  Rolritanskj',*  in  hi 
peripheral  form  of  apoplexy.  Of  this  Mr,  Henry  Lee's  cm 
affords  a  well-marked  illustration.t 

Since  the  above  was  puUislied.  I  hare  had  an  opportuolty  of  oxamining  dtf 
hraia  of  k  man  who,  tnentT  years  beforu  bU  death,  had  betiti  uiiii«r  lUTCUt 
fur  A  very  Miruro  injurv  of  the  head.  The  coiiTCjliitioiis  of  the  anterior  pul 
of  bnth  lieniUj^hor^s  of  the  hmic  were  extensively  excnvitod,  and  here  ^ 
arachnoid  and  pta  muter  wcrt>  carried  evi>ul.v  over  both  deprcaaioDii,  m  that  t 
space  WHS  enclosed  beneath  them,  which  wait  filled  by  loose  areidar  tinneui 
serum.  In  the  ripht  hemiepliere,  the  mouth  of  the  excAvation  was  aevlj 
circular,  about  an  inch  and  o  half  in  diomeier,  and  so  placc'd,  that  the  inferi* 
nmrjrin  lay  close  tu  thu  ha.s<.>  of  the  brain,  wbibt  the  inner  one  was  cKwe  to  ikt 
median  fiaaure.  The  depth  of  the  excavation  was  about  an  inch,  and  Ikj 
C(>n%'(ilutiona  around  its  ed^  were  natural.  The  cavity  commenced  far  tk 
most  part  abruptly,  bnt  one  or  two  convolutton^  could  be  tnice<l  in  a  «tniit4| 
condition  down  the  walls,  which  had  an  ttren  nui-face,  and  wen?  loosely  ooctti 
with  areolar  tiiwue.  Iti  ilio  cornwpontling  part  of  the  left  hemisphwa,  tM 
was  nlito  an  excavation,  similar  in  all  respecta,  aave  that  it  was  only  about  i4 
the  si^e  of  that  in  the  rig'ht  hRmi^phcre.  The  cerobral  tiMue,  in  the  nei|^ 
botirhn<Kl  of  tliese  cavities,  and  forming'  their  walU,  bad  a  perfectiv  healdt 
appearance.  There  were  no  reniaina  of  bUiod  extravasated  in  the  cavit;^) 
the  arachnoid  i  tlie  other  parta  of  the  brain  were  perfectly  healthy,  and  ao,  tol 
waa  the  brain-ciute:  no  traces  of  fractuio;  no  nsti  of  injury  to  the  botfl 
The  patient  died  of  aneurisiu  of  the  subclavian  artary,  at  the  a^  of  fortj>eigM 
but  twenty  yearn  bef<ire  his  death  be  had  been  admitted  into  8t.  Geoi|v 
Hospital,  when  I  wm  house-eurpeon,  with  several  other  men,  all  of  whv>m  h^ 
fallen  a  great  height  in  consequenoe  of  the  giving  way  of  some  scaffolding,  i 
the  time  of  hU  odmi^sion,  he  was  autl'eriog  from  eoTcrai  aevere  injuries;  kA 
especially  of  the  bead,  marked  by  the  symptoms  of  ao-called  otmcuasion  of  tl 
brain,  but  there  wa»  no  aigii  of  fracture  of  any  part  of  the  skull.  For  aevu) 
days,  he  struggled  between  life  and  death,  In  a  atate  of  perfect  unooDscioasoai 
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Uloved  bv  a  riolcDt  delirium,  which  ultimately,  howcTor,  aubgideil,  and  in  a 
k«  vwk)  b«  wa£  m  far  well,  that  he  waa  able  to  l(^ave  tiie  hoepital.  ASIot  a 
wUle.  it  resumed  hU  occiifMitirjn,  that  of  a  hoiue  decorator,  and  for  yean  he 
vatlcM  fir  one  of  the  best  firms  in  Loudon,  and  wa«  known  as  ono  of  their 
lUcnvtrkmen.  Ills  intellect  was  u  clear  as  jt  hod  ever  been,  and  when  I 
■oddeBtillf  nut  him,  from  time  to  time,  be  always  said  that  he  did  not  suffer 
am  from  headaches  than  other  people. 

llMspsaman  is  in  the  Museum  of  St  George's  Hospital,  and  from  It  the 
oBcud  -voodcut  was  taken. 

Flo.  57. 


I>«prewion  of  BraiB. 


In  dealing  witli  concussion  of  the  brain,  I  have  already 
tmarkcd  that  it  is  more  than  probable  that  some  of  tho  cases 
to  often  quoted  as  instances  of  alight  paralysis,  or  of  loss  of 
nemory  after  concussion,  were  in  reality  cases  in  which  the 
^nin  had  been  bruised.  Of  this  I  think  that  there  can  be  no 
longer  tny  donbt. 

That  which  is  most  to  be  feared,  when  the  brain  has  been 

truised,  is  iuflaniination  of  the  surrounding  substance ;   and 

tliu  it  is  which  niu»t  be  guarded  against  as  much  as  possible. 

The  great  tendency  in  injuries  of  this  kind  is,  that  the  brain 

tod  its  membranes  should  become  inflamed ;  and  as  this  inflani- 

iBttiofQ  is  apt  to  creep  ou  most  insidiously,  every  injury  of  the 

bead  in  which  the  symptoms  have  been  marked  ought  to  be 

*Oft  carefully  watched,  and  treated  accordingly.     Our  watching 

Oogbt  to  be  carried  on  for  days,  for  oftentimes  the  symptoms  of 

taomatic  inflammation  suddenly  show  themselves,  and  without 

Mr  manifest  cause,  when  all  was  apparently  going  ou  well. 

The  fourth  or  fifth  day  was  stated  by  Dupuyti-eu  and  by  Sanson 

to  be  the  period  at  which  the  febrile  symptoms  were  likely  to 

nake  their  appearance.     This,  then,  is  the  period  when  we 

ought  to  be  most  watchful  for  even  the  slightest  sign  of  inflam- 

TOL,  u.  y 


niation  of  tho  brain  and  its  membranes ;  but  of  this  I  intend  to 
treat  at  length  in  another  section. 

I*BOTEUSI0N   OP   THE   BrAIN-SUBSTAKCE. 

Protmsion  of  the  brain  may  be  the  immediate  consequence 
of,  or  it  may  come  on  some  timtj  after,  the  accident. 

Contused  and  lacerat€d  portions  of  brain-substance  may  be 
driven  through  a  fractiire  of  any  part  of  the  sknll ;  such  protru- 
sions  almost  always,  however,  occur  in  some  part  of  the  vault, 
in  connection  with  a  compound  fracture  and  laceration  of  tie 
cerebral  membranes.  And  however  dangerous  such  an  injary 
may  be,  the  records  of  surg-ery  contain  a  large  number  of  caw 
in  which,  after  the  escape  of  more  or  less  cerebiu!  matter,  tl« 
patient  has  recovered,  and  that  without  any  apparent  detriment, 
either  physical  or  intellectual.  Opinions,  however,  differ  as  to 
the  chances  of  recovery  in  wounds  of  the  brain  in 
regions  of  the  vault  of  the  skull.  On  the  one  hand.  Sir 
jamin  Brodie*  states  that  he  had  not  been  able  to 
among  all  the  works  which  he  had  consulted,  a  single  i 
of  recovery  from  a  wound  of  the  posterior  lobes  of  the  cerebrum; 
and  in  the  great  majority  of  cases  in  which  a  cure  had  talm 
place,  the  injury  was  confined  to  the  frontal  bone,  and  that  part 
of  the  brain  which  is  covered  and  defended  by  it.  On  the  othff 
hand.  Mr.  Guthrie'sf  experience  led  him  to  believe  that  an 
injui7  of  apparently  eqnal  extent  is  more  dangerous  on  the 
forehead  than  on  the  side  or  middle  of  the  head,  and  much  iM 
so  on  the  back  than  on  the  side. 

But  it  occasionally,  although  yery  rarely,  happens  that  brain' 
substance  is  forced  through  a  fracture  of  the  ba*e  of  tlxe  skoSL, 
in  direct  communication  with  the  ear  or  with  the  nose,  or  it 
might  be  with  the  pliarjmx.  In  such  cases,  the  injury  done 
the  bi*ain-case  and  its  contents  must,  as  a  matter  of  conree,  be 
most  severe,  and  with  very  rare  exceptions,  necessarily  almort 
always  fatal. 

Of  brain-matter  forced  through  the  meatus  extemos,  I  saw  I 
case  at  St.  George's  Hospital  in  October  1856.  The  acciden 
was  caused  by  a  fall  head-foremost  from  a  great  height ;  vA 
with  profuse  bleeding  from  the  left  ear  were  mixed  minats 
portions  of  brain-substance,  and  two  or  three  larger  pieces,  a 
big  as  peas,  of  the  white  substance  of  the  brain  were  lying  ii 
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moatns  externus.  Two  cases  of  the  same  Innd  are  on 
Kconl;  oncuitheJotim.£UM^.etdeChir.,  1779, vol.  lii.  p. 454; 
and  the  other  in  the  Annaies  d«  Chir.,  1843,  vol.  viii.  p.  229. 

Of  brain-matter  forced  through  the  nostrils,  a  case  is  recorded 
in  tlie  Cotnpend,  de  Chir.y  vol.  ii.  p.  595  ;  and  another  in  the  BttlL 
dtk  8oe.  AnaU  de  Paris,  1837,  p.  228. 
Injuries  snch  as  these  are,  I  said,  necessarily  almost  always 
Occasionally,  however,  recovery  doe»  take  place.  One 
:h  case  I  recollect  seeing  at  St.  Bartholomew's  Hospital, 
r  the  care  of  Mr.  Stanley.  There  had  been  a  fall  from  a 
light  of  twenty  feet ;  and,  with  some  clots  of  blood,  a  portion 
rf  the  brain  of  the  size  of  a  hazel-nut  escaped  through  the 
right  nostril.  The  injmy  was  followed  by  severe  inflammatory 
<jmptoms ;  but  notwithHtanding  all  this,  the  man,  aged  forty, 
WM  (Uscharged  from  the  hospital,  cured,  eighteen  weeks  after- 
wipds.  The  case  is  published  in  the  Medical  Gazette.*  And 
Mother  case  of  recovery  after  an  equally  severe  injury  has 
ktely  been  recorded  in  the  Amer.  Joum.  of  Med.  Se.  April  1850, 
854.  In  this  case,  the  patient,  aged  thirty,  plumped  from  a 
it  height  on  to  the  crown  of  his  head ;  there  was  copious 
bleeding  from  the  right  ear,  and  with  it  a  small  quantity  i)f 
in-matter.  On  the  foUo\ving  day,  a  fluid  of  watery  character 
flowing  from  the  ear ;  and  in  the  meatus  were  several  parti- 
which,  carefully  examined,  proved  to  be  true  brain-matter, 
man  returned  to  his  duty  five  weeks  after  the  accident. 
I  have  never  seen  a  port.ion  of  the  brain  forced  into  the 
,  but  I  have  fotmd  the  contents  of  the  phai-^iix  within 
sVnll,  into  which  they  hatl  passed  through  a  widely-sepa- 
frocture  at  the  baae. 
Thos  far  those  cases  only  have  been  considered  in  which  pro- 
in  of  the  brain  occurs  at  the  time  of  the  accident.  In  all 
cases  it  is  the  broken-up  brain-matter  which  is  driven  out 
of  the  sknll ;  about  tliiti  there  is  no  doubt. 

But  protrusions  at  times  occur  a  longer  or  a  shorter  period 
after  the  accident^  which  have  been  described,  more  especially 
by  English  surgeons,  under  the  term  of  hernia  cerebri ;  and 
under  this  general  head  have  beeu  included  protrusions  of  divers 
astnres,  and  some  even  having  nothing  of  brain-matter  in  them. 
Some  protrusions  are  said  to  have  arisen  simply  from  blood 
extra vasated  on  the  outer  surface  of  the  dura  mater.   Described 
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as  tumeurs  heniatiques  by  M.  Velpeau,  such  protrusions  h&re 
uothuig  to  do  ivitli  the  braiii-subst&uce ;  tlie  dura  mater  is  uot 
even  broken  tbrou^b.  An  outgrowth  of  tliis  nature  uiight 
present  all  the  appeamnces  of  one  form,  at  any  rate,  of  hernia 
cerebri  ;  and  most  difiBcult  would  it  be,  during  life,  to  decide  m 
to  the  precise  connections  of  the  tumour.  But  cases  such  as 
these  must  be  very  rare. 

In  hernia,  cerebri — such,  T  mean,  as  it  is  doscril^ed  by  Engliah 
surgeons — the  protruded  substance  appears  to  have  varied  some- 
what in  its  nature ;  but,  whatever  may  have  been  the  acio&i 
appearance  of  the  tumour  itself,  the  dui-a  mater  was  at  any  rate 
toni  through,  and  the  protruded  substjmce  was  more  or  less  inti- 
mately connected  mth  the  brain.  In  some  cases,  the  protnisiou 
is  described  as  having  been  chiefly  composed  of  blood  extrara- 
sated  under  the  pia  mafcer,  between  it  and  the  surface  of  the 
brain,  or  in  its  moat  superficial  parts.  In  other  cases,  the 
appeai'auce  of  the  protruded  mass  was  tliat  of  true  brAin-euV 
stance,  looking  exactly  like  the  structure  of  the  brain,  with 
which  it  was  continuous.  And  in  other  cases,  again,  tlifi 
tumour  is  i-epresented  as  an  over-abundant  granulation  from 
the  brain,  the  injur)'  of  which  it  was  destined  to  repair.  Indeed. 
some  surgeons  believe  that  this  is  the  only  form  in  which 
k hernia  cerebri  shows  itself:  not  tlien  a  protrusion  of  brtin* 
matter ;  not  a  liernia  cerebri ;  but  simj^Iy  a  growth  firom  iti 
over-luxuriant  granulation. 

PeraoDnlly,  I  have  had  but  very  few  opportunities  of  extuniuing  the  nulnttw 
driven  out  of  the  skull  in  lieriiift  cei-ebri,  a.<>  but  two  cams  of  tbia  nflectM 
bftve  occurred  in  thp  wnrds  of  .St.  Genrf^e'a  ir<»*ipitnl  during  Mveral  jeanptft 

In  both  ca-stia,  tlu-  priitnidfJ  sulj.'ilance  certamly  presented  nil  tbe  imtwiH 
appeurimces  of  bnun-mnlter ;  aud  iu  the  liut  one,  which  occurred  in  tlte  ;«i 
ISS'!),  bita  tRkc-n  nway  from  ditlerent  parta  of  the  surface  of  the  protnuidB 
were,  at  varioos  periods,  cxaniiDed  Diicroficopicallj :  blootl-cells,  exudatiaft* 
Corpuscles,  and  man;  nerve-tubules  were  detected  in  everv  portion  thus  mi^ 
mitted  to  tbe  ^lasa;  and  tliii?,  at  any  rate,  leaves  no  doubt  as  to  the  pmtninM 
boingr,  in  some  cases  of  hernia  cerebri,  formed,  in  part,  of  true  brain -tnattrr.  I 
may  add  that,  iu  this  c-tise,  tbu  iirat  ct^cape  of  famin-matti*r  took  place  thrao^ 
a  runt  iji  tbo  dura  mat^r,  immedintely  after  tbe  removal  of  a  deprecaed  jdHetC 
bone.  No  further  e«c«pe  of  brain-uiaiter  occurred  uulU  after  the  fourth  dn*. 
when  tlut  protrusion  began  to  aXtovf  itM'lf ;  from  this  period  it  went  on  gtadaiAf 
increAAiug,  and  ultinmtely  formed  a  larpc  foul  maM,  ]x>rtion9  of  which  AlongM 
olV  daily.  >\'ithin  a  few  days  of  tbe  patient's  dcatii,  however,  the  pratnima 
becauiu  niui-b  Iok^,  and  the  wound  put  on  a  healthier  aapvcU  The  icuQeduUt 
Cauptu  of  death  wuii  puruluut  infection. 


The  destruction  of  brain-matter  in  some  cases  of  hernia 
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cereliri  ia  sometimes  very  great.  In  a  case  pnblished  liy  M, 
Bouchaconrt,*  the  destruction  was  so  great  that  the  lateral 
ventricle  was  laid  open,  and,  for  days,  limpid  fluid  issued 
through  the  wound. 

Is  it  true  that  the  size  of  the  hole  in  the  hone  has  much 
influence  in  causing  hernia  cerebri?  It  hns  been  generally 
taught,  and  Mr.  Guthrie  has  stated,  that  protrusion  of  the 
bmin  *  rarely  or  never  takes  place,  when  a  considerable  portion 
of  the  skoll  has  been  lost  or  removed ;  the  brain  being  able  to 
expand  to  such  an  extent  as  the  inflammatory  impulse  from 
within  may  render  necessary.'  f 

But  facts  prove  that  hernia  cerebri  may,  and  does,  take  place 
evea  when  large  portions  of  bone  have  been  lost.  In  the  case 
of  M.  B(mchacourt,+  the  hernia  cerebri  showed  itself  after  a 
(liece  of  the  frontal  bone  of  the  size  of  the  palm  of  the  hand  hud 
L-onie  away.  I  have  also  seen  a  hernia  cerebri  occur  after  a 
(oosiderable  loss  of  the  frontal  bone — the  lower  part  of  the  per- 
pendicular jmrtion  on  the  right  side,  and  tlie  whole  of  the  cor- 
Wiponding  orbitar  plate.  And  a  case  occurred  not  long  ago, 
»*  the  Lock  Hospital,  in  which  hernia  cerebri  took  place  after 
stjaration  of  nearly  the  whole  of  the  frontal  bone. 

Thfn?  is  no  doubt  that  hernia  cerebri  is  uiaitily  due  to  inflam- 
mation of  the  brain,  and  to  the  effusion  of  serum  and  pus,  which 
so  annmonly  attend  these  cases.     Wliore  the  brain  protrudes, 
the  cerebral  substance  around  is  for  the  most  part  congested, 
swollen,  cedematouB,  and  soft;   yellow  softening  may  extend 
^Bore  or  less  into  the  surrounding  parts,  and  a  great  portion  of 
Hk  tissue  may  be  broken  down.     Abscesses  of  various  sizes, 
nmetimea  very  large,  are  not  unfrequently  found  in  the  hemi- 
sphere involved,  and  large  effusions  of  various  kinds  fill  the 
rentricles.       And,  in  addition  to  all  this,   there  is  generally 
extensive  effusion  of  lymph  and  pus,  both  in  the  cavity  of  tbe 
arachnoid  and  in  the  sub-arachnoid  tissues. 

Hernia  cerebri  may  present  itself  in  any  part  of  the  skull.  It 
occurs,  however,  by  far  more  frequently  about  the  vault  of  tlie 
sknll,  and  e8j)ecially  the  frontal  and  p:irietal  regions  ;  but  these 
localitleB  are,  it  must  be  remembered,  precisely  those  in  which 
injnries  Tvith  loss  of  bone  occur  aJso  most  fretjuently.  Hernia 
oexebri  is  rarely  found  in  fractures  of  the  base,  and  for  this 
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reason,  tliat  in  the  great  majority  of  instances  the  injury  to  th0'| 
bone  is  here  a  simple  iiissnrc,  and  without  any  laceration  of  the 
dura  mater.  Whenever  a  fracture  of  the  base  is  accompanied 
by  a  large- enough  separation  between  the  fragments,  or  by  loaa 
of  bony  substance,  as  well  as  by  a  laceration  of  the  dui-a  mater, 
then  there  is  no  doubt  that  hernia  cerebri  may  arise.  Such 
fractures  are,  however,  very  rare. 

Doe  of  the  most  striking:  oues  of  bemU  cerebri  at  the  bnae  of  the  Bjnill  ni 
UDiler  the  caro  of  ,Mr.  Crosar  Uawkios,  r  few  years  ago,  at  St.  GeorjK'* 
llnsjiitaL  The  patieot,  a  boy,  aged  ckven,  nocidcctoUy  shot  himself  witb  i 
Jior»e-pistol  loaded  with  a  bullet,  which  ema^bed  the  rigbt  malar  bono  belw  | 
t\w  orbit^  and  tht^n  lod)£od  ia  the  head.  After  he  bad  recorered  fruui  the  fint 
vtlVcU  of  the  accident,  he  went  on  without  any  niarked  cvrobral  aympuxm  tjf 
eeven  days,  wheu  he  became  restless,  and  then  delirious;  In  the  aft^nidOB, 
br&in-mntter  and  blood  begBD  to  be  dischai^od,  and  a  soft  fungQd'Uke  groirlli 
ebowed  itself  in  the  wouBd,  and  the  patient  died,  insensible,  about  thirty  honi 
afterwards.  At  the  poBt-mortcni  t'xnnunatjon,  cooaidorable  quantities  of  bnis- 
iiiattei:  were  found  pruiruding  throuf^h  the  lar^re  ^rap  made  hj  the  bulWt  intbe 
Hpb^tioid  and  temporal  bone*.  The  eubatauca  of  the  brain  around  the  ]»>• 
trillion  was  Tascular,  and  of  the  yellow  colour  usnally  found  in  such  cases.  Tkis 
hi'rnia  cerebri  in  the  middle  fossa  of  tfas  base  of  tha  tkuU  is  now  ia  t^ 
Af  iLseum  of  St  George's  HospitaL 

Under  fit   circumstances,  the   protrusion  may  occur  at  an 
earlier  or  a  later  period — it  may  be  days,  it  may  be  weeks. 
After  the  removal  of  the  bone  everything  may    appear  to  be 
going  on  well  for  a  long-  period — as  long,  in  fact,  as  the  dun 
inater  remains  entire ;  but,  should  anj-thing  lead  to  the  giving 
way  of  this  membrane,  and  should  this  be  accompanied  by  in- 
flammation of  tlie  jmrts  beneath,  protrusion  may,  at  any  time, 
a.s  already  mentioned,  be  the  consequence.     There  are  cases  on 
rcconl  iu  which  the  protrusion  did  not  come  on  until  after  the 
second  month,  and  some  are  mentioned  in  which  the  inteml 
was  even  longer.     The  usual  jteriod,  however,  for  such  profaru-j 
siona  is  generally  at  the  time  when  inflammatory  symptoms  a»j 
most  apt  to  set  in — that  is,  within  a  few  days  after  the  injury.l 
Mr.  Guthrie*  states  that  those  protrusions  which  are  principally 
composed  of  coagulated  blood  usually  appear  immediately  aiVer, 
or  within  two  days  after,  the  accident ;  and  that  those  formed 
of  brain-matter  occur  at  a  later  period,  usually,  although  not 
necessarily,  when  the  first  or  active  inflammatory  symptoms  are 
on  the  decline.     Facts  do  not,  however,  bear  out  any  such  rule. 
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Tbe  blood-tumotir  may  show  itself  at  a  period  much  later  than 
that  meutioned  by  Mr.  Guthrie.  lu  Aberuethy's  case,  for  in- 
stance, it  did  not  appear  untU  the  teuth  day  after  the  removal 
of  the  bone.  And  necessarily  such  a  tumour  must  vary  very 
much  00  to  the  time  of  ita  appearance.  Being,  in  some  casea, 
^pendent  upon  blood  extmvasated  at  the  time  of  the  accident, 
the  protruaion  may  occur  at  a  very  early  period ;  being,  in  other 
cuee,  dependent  upon  blood  eitravasated,  fix)m  various  causes, 
the  soft  and  over-luxuriant  granulations,  it  cannot  come 
existence  until  later.  And  the  protrusion  of  true  brain- 
itter — and  by  this  is  not  meant  the  escape  of  brain-matter 
"hicli  immediately  follows  the  accident  or  the  operation — may 
ippear  within  three  or  four  days.     I  have  seen  it  on  the  fourth 

\VTiat  is  the  coui'se  of  such  tumours  ?  Varying  in  shape  %nd 
ID  size,  according  to  the  hole  in  the  dura  mater  thiooglr  which 
they  have  to  pass,  such  tumours  gradually  increase  in  bulk,  and 
<0inetime8  form  a  large  maas,  overlapping  and  completely  cover- 
tuf  the  wound  in  the  scalp;  in  their  progress,  portions  break 
^>ini,  become  sloughy,  and  disappear ;  and,  under  favourable 
orcamstances,  the  whole  ttimuiu'  may  thus,  in  the  course  of 
!,  waste  away,  and  cicatrisation  of  tlie  wound  follows ;  or, 
the  daily  wasting  takes  place,  further  protrusion  ensues, 
ig  on  and  on  for  days  and  days,  until  the  patient  dies :  and, 
some  rare  cases,  such  a  protrusion  has  been  brought  suddenly 
an  end  by  the  patient  tearirg  away  the  whole  tumour,  and 
wvery  has  ensued.  And  experience  has  also  proved  that  the 
protrusion  may  shrink,  waste  away,  and  at  last  disappear  totally 
without  any  sloughing.* 

But  in  the  majority  of  cases  the  patient  sinks,  sooner  or  later, 
under  the  inHammatory  processes  going  on  within  the  skull. 
And  hernia  cerebri  is  certainly  a  most  formidable,  and  most 
frequently  a  fatal,  affection ;  not  so  much,  however,  on  account 
of  the  protruaion,  as  of  the  circumstances  which  gave  rise  to  it. 
Still  there  are  on  record  a  goodly  number  of  cases  in  which 
pAtients  recovered  even  after  very  lai^e  jirotrusions.     Indeed, 
in  one  case,  published  by  M.  Spring,t  the  jirotrusion  is  said  to 
hare  involved  the  whole  of  the  left  hemisphere;  notwithstand- 
ing which,  the  patient   got  well  and  lived  for  eleven  years 


*  Lanrie,  Zontf.  and  Ed.  Mmlh,  Jour.  June,  1644,  p.  473. 
t  i>0  la  lltmie  dn  Cerveau,  1653,  p.  72. 


afterwards,  and  at  tlic  post-mortem  examination  the  left  sid.^ 
of  the  cninium  is  said  to  have  been  fouud  quite  empty. 

As  to  the  symptoms  accompanying  hernia  cerebri,  they  ar>e 
those  of  inflammation  of  the  brain  and  its  membranes,  running- 
its  varions  courses,  and  such  as  exist  without  any  protrasioa. 
But,  in  some  cases,  lai-ge  protrusions  of  brain-matter  may  be 
seen  with  daily  sloughing  and  reproduction,  and  yet  with  biii 
few  symptoms,  and  those  only  slightly  marked.     In  the  case 
referred  to  at  page  324.  of  extensive  protrusion  from  the  ante- 
rior lobe  of  the  right  hemisphere  of  the  brain,  under  the  caw 
of  Mr.  Ccesar  Hawkins,  at  St.  Geoi^e's  Hospital,  the  patient 
rambled  a  good  doul,  but,  when   spoken   to,   always  readily 
answered  every  question  put  to  him ;  there  were  some  few  ui 
occasioual  twitches  about  the  muscles   of  the   face,  and  tli» 
motions  and  urine  were  passed  unconsciously.     The  protmaioa 
became  larger  and  larger ;  portions  of  it  sloughed  away  dailr, 
and  the  only  additional  symptoms  were  an  occasional  fit  <^ 
syncope,  from  which  the  patient  soon  rallied  after  takn^i* 
little  wine,  and  some  loss  of  power  about  the  right  arm:  amt 
this  was  all.    The  patient  ultimately  died  from  purulent  infec' 
tion. 

The  treatment  of  hernia  cerebri  is  to  be  of  the  simple* 
kind.  The  less  the  protrusion  is  meddled  with,  the  better.  Ai 
a  general  rule,  removal,  either  by  tearing  away,  slicing  oC'^ 
ligature,  is  to  he  avoided.  The  parts  arc  to  be  kept  as  clesJi » 
possible,  for  which  purpose,  gentle  syringing,  either  with  coM 
water  or  some  slightly  astringent  lotion,  may  be  resorted  toj 
and  the  best  local  application  is  that  simply  of  cold  water,  b 
the  earlier  stages,  when  the  tumour  is  but  small,  gentle  pres- 
sure may  be  advantageous ;  but  in  the  larger  protrusions,  it 
should  be  abandoned.  The  general  treatment  of  such  cftstf 
is  that  appertaining  to  intra-cranial  inflammation,  varriiig 
according  to  the  symptoms  and  the  condition  of  the  patient 

And  from  all  this  it  follows,  that  all  causes  which  may  lead 
to  irritation  and  intlammation  of  the  parts  within  the  skull 
should,  if  possible,  be  carefully  removed.  No  splinter,  no  de- 
pressed fragment  of  bone,  no  foreign  body  should  be  left,  if  it 
can  be  got  away  without  undue  risk.  At  the  after-death  exa- 
mination of  one  case  of  hernia  cerebri  which  fell  under  mj 
notice,  several  pieces  of  bone  were  found  firmly  fixed  to  tha, 
outer  Burlace  of  the  dura  mater,  and  there  was  one  larger  frag- 
ment, of  a  triangular  shape,  which  had  pierced  the  membrauM, 
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and  was  sticbing  in  the  brain.     The  same  fact  has  been  noticed, 
and  especiaU_jr  dwelt  upon,  by  sevenU  surgeons. 

Laatly,  I  wotdd  add,  that  we  must  be  very  careful,  when 
operating^  to  avoid  all  injury  to  the  diuu  mater.  To  admit  of 
a  protrusion  of  the  brain,  there  mast  be,  in  addition  to  the 
removal  of  the  bone,  an  opening  of  some  kind  in  the  dmu 
outer.  This  membrane  may  not  have  been  iujm^d  by  the  acci- 
dent, but  it  may  slough  in  consequence  of  being  roughly  dealt 
with  at  the  time  of  the  operation.  We  cannot,  tliereibre,  be 
too  eareftil  how  we  handle  the  dura  mater  whenever  wo  are 
tealled  upon  to  remove  any  bone ;  and  to  the  evil  of  depriving 
I  membrane  of  its  outward  covering  we  must  be  esj>ecially 
qJ  not  to  add  that  o£  umiecessorUy  touching  and  lingering 
it  after  an  operation. 


Ikhteies  of  the  Ce&ebral  Nebyes. 

[  h  connection  with  injuries  of  the  head,  one  or  more  of  the 
nerves  are  sometimes  found  seriously  affected  in  their 
Aoictiona ;  and  should  the  patient  survive,  this  afiection,  how- 
alarming  at  first  sight,  may  sooner  or  later  pass  off  alto- 
er,  or  nearly  so ;  or  punilysis  of  the  cerebral  nerve  may 
and,  in  fact,  be  the  only  evidence  of  the  patient  having 
I  a  severe  injury  of  the  head. 

aumatic  affectiona  of  the  cerebral  nerves  may  co-eiiat  with, 
I  be  produced  by,  veiy  different  injuries  of  the  liead. 

nerve  may  be  torn  or  otherwise  injured  by  the  instru- 
ment which  produced  the  ftucture.  This,  however,  is  upon  the 
whole  a  i-are  form  of  injury ;  but  some  nerves  ai*e  by  their 
situation  and  comioctious  i*endered  more  liable  to  it  than  others. 
For  instance,  the  olfactory,  and  more  eajjecially  the  optic  and 
other  nerves  of  the  orbit>  may  be  injured  in  a  thrust-wound ; 
and  such  wounds,  although  rare,  are  aa  already  mentioned, 
aionally  met  with  in  civil  hospitals. 

loeely  connected  with,  and  passing  through,  holes  and  canals 
i  the  bones,  the  cerebral  nerves  may  be  torn  or  injured  by  a 
fracture  implicating  the  base  of  the  skull.  And  here  again  it 
will  be  found  that  some  nerves  are  very  much  more  liable  to 
injury  than  others.  Of  all  the  cerebral  nerves,  the  seventh 
pair,  for  instance,  is  thus  injured  much  more  frequently  than 
any  other  nerves.  This  is  easily  explained  by  the  relative 
frequency  of  fractures  cutting  across  the  petrous  bone,  and 


iuvolving  the  long  bony  canal  through  which  these  nerves  have 
to  pass ;  and,  for  ages,  paralysis  of  the  facial  or  of  the  acoustic 
nerve  has  been  held  as  a  valuable  sigu  of  fracture  of  the  base  iiL 
severe  injuries  of  the  head.  But,  on  the  other  hand,  it  m 
not  be  taken  for  granted,  that  in  every  such  case  of  paralysis 
the  petrous  bone  has  been  broken  and  the  nerve  torn.  The 
paralysis  may,  after  some  little  time,  pass  off,  and  then  it  is 
evident  that  the  affection  of  the  nerve  must  have  been  connected 
with  some  other  form  of  injury.  Other  nerves  are  liable  to 
injury  from  their  close  connection  with  a  piece  of  broken  bone, 
and  this,  too,  away  from  their  bony  canal. 

Again,  paralysis  of  the  cerebral  nerves  may  be  dependent 
upon  a  traumatic  effusion  of  blood  at  the  base  of  the  brain. 
And  this  extravasation  may  affect  the  nerve,  either  by  pressing 
upon  it  in  some  part  of  its  course,  or  by  pressure  upon  the  ptrt 
of  the  brain  connected  with  the  nerve.  The  extravasation  nay 
ultimately  be  absorbed ;  and  thus  is  explained  that  form  of 
paralysis,  not  unfreqnently  observed  about  some  of  the  cerebral 
nerves  after  an  injui-y  of  the  hea^,  which  lasts  for  a  longer  or 
a  shorter  period,  and  then  gradually  disappears. 

The  injuries  of  the  various  cranial  nerves,  viewed  separately, 
present  some  points  of  especial  interest,  which  must  now  be 
considered- 
Fir*^  pair, — The  olfactory  may  be  torn  across  in  n  fracture  of 
the  base  of  the  skull.     It  was  so   in    a  soldier  in  whom  tbe 
ethmoid  had  been  broken  to  pieces  by  a  bullet.*     But  porolnj^ 
of  this  nerve  not  unfrequently  occurs  in  cases  where  the  1^^| 
has  been  severely  injured,  without  any  direct  evidence  of  frac^ 
ture.     In  such  cases  we  are  led  to  suppose  that  an  extravasation 
of  blood  was,  in  all  probability,  the  cause  of  the  paralysis  of 
this  nerve,  and  this  extravasation  may  have  affected  either  lis 
ner%'e  itself  or  the  adjacent  part  of  the  brain. 

In  looking  into  these  cases  it  will  be  found  that  the  loss  of 
smell  followed  such  an  injury  as  might  lead  to  the  anterior  lobes 
of  the  brain  being  driven  against  the  bones,  and  bruised.  Andi 
tightly  bound  down  in  the  greater  part  of  their  course  to  the 
brain  by  the  arachnoid  membrane,  the  olfactory  nerves  may  in 
this  form  of  injury  occasionally  be  more  or  less  bruised,  or 
pressed  upon  by  an  extravasation  of  blood. 


*  Jobert,  Flaiei  ttarma  Hfeu,  p.  139. 
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\  Id  mm  cs»  mentioned  br  Sir  B.  Brodie,*  a  gentleman  met  with  an  iojory  of 
f  IwmI  n-bich  deprived  liim  of  the  sense  of  snielL  After  some  time,  how«Ter, 
Im  b^ao  lo  ivcoTc-r  from  thU  syniptiMii.  and  ai  the  end  of  a  yetix  his  smell  was 
oampletely  restoret).  And  in  ftuntJur  cjine.t  wIkjw  the  Iom  of  smell  alftu 
Mkirnl  a  BOTfre  injury  of  the  head,  thia  symptom  pervlsled  without  the 
iligbt8>t  imprnrement  manj  years  afterwards. 
Iifelation  to  the  loss  of  smclU  great  care  must  be  taken  lest  there  be  some 
t  to  tbe  exutence  of  thi»  symptom.  In  a  coaq  in  St.  George's  IIoepitAl, 
tjetn  bnck,  tbe  patient,  who  was  guHering  from  a  traumatic  panUyna  of 
IbboB,  appeared  for  sevei-al  weeka  to  bare  lost  the  »ense  of  smi>Il  upon  the 
kft  ode ;  even  the  strong  liquor  ammonia)  produced,  do  cfibct,  aa\e  that  of 
bcluymation*  At  length  it  was  discnverod  that,  owing  partly  tu  a  dcSertion 
nflbeMptum  towards  the  left  side,  and  partly  to  the  imperfect  action  of  the 
BudM^  tbe  left  ui«tril  had,  under  orjiniiry  circuniKtJinced,  Wome  iuipernoua 
to  lit.  On  dilating  the  left  nostril  artilicially,  it  was  found  that  the  patient 
eoald ■ueli  equally  well  on  both  sides.^ 

Sxtrnd  pair. — The  optic  may  be  torn  across  iu  a  fracture  of 
the  orbit. 

Id  UiB  owe  nf  a  child,  over  wkoae  bead  a  cab-wheel  had  pa-vied,  the  roof  of 
t^'irbit,  to  addition  to  other  extensive  fractures,  wax  broken  up  into  fragments, 
uditie  <^tic  nerre  and  straight  musclea  were  completely  torn  through. $ 

This  nerve  is  also  so  circumstanced  tliat  it  may  be  pressed 
QIK)D  by  a  trag:ment  of  broken  bone  away  from  its  foramen,  so 
M  to^ve  rise  to  total  blindness. 

Sseh  waa  the  case  in  an  old  man  admitted  into  St.  George's  Hospital  after 
k>n8gbeen  nm  over  by  a  c&rt.  There  was  a  fracture  with  depression  of  one 
of  tbe  parietal  b^tines:  but  the  mo!<t  marked  symptom  was  total  blindneas, 
*^  was  eipIalnL-d,  at  the  after-death  examination,  by  the  optic  uervca, 
UDBedialely  behind  the  orbits,  being  preissed  upon  by  the  broken  sphenoid  booe.|| 

But  loss  of  sight  may  also  be  caused  by  pressure  from  an 
cztzaTosation  of  blood  connected  with  a  fi-acture  of  the  base. 
W  this  extravasation  may  lie  either  within  the  skull  or  iu  the 
ftpbiL 

la  X,  A  Ricfawd's  ca9e,ir  with  evident  signs  of  fractured  base  of  the  skull, 
■i*  offbita  were  filled  with  hKMKl,  and  especially  the  left,  on  wbieli  side  totiil 
^of  itgbt  was  observed  on  tbe  fuUowing  day.  Tbe  blood  in  tbe  orbits  was 
IHdnany  absorbed,  and  the  ught  of  tbe  loft  eye  was  completely  restored 
^bhio  a  monlb.  In  this  case,  the  loss  of  sight  was  due,  it  was  thought,  to  tbe 
Uxid  extravaaated  in  the  orbitf   but,  in  reference  to  this  point,  I  would 


•  Jfrrf.-CAj'r.  Tmn$.  vol.  nr.  p.  3«5. 
t  Med.-Chir.  Trans,  vol.  xiv.  p.  421. 
J  Med.  Timet  and  CJitzti/«,  1862,  new  aer.  vol.  iv.  p.  240. 
5  Bidl.  de  la  Soc.  Ajtat.  de  IWit,  1837,  p.  228. 
I  Med.-Chir.  Tratu.  vol.  xiv.  p.  346. 
%  Ota.dM  Jlofit.  I66i,  p.  440. 
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efpcdnllT  direct  attention  to  the  extravasation  of  blood  which,  after  aevetf 
injuries  of  the  head,  sometimes  tnkea  place  ^thin  the  neurileniina  of  the  </p4 

nerve  as  it  lies  in  the  orbit.     In  BeT«| 


Fio.  68. 


ExtnTuation  ef  DlooU  iu  aheuth  of 
Optic  Nerve. 


injuries  of  the  bead,  and 
those  about  the  orbits,  I  have  levi 
tiniea  seen  the  neurilenimaof  the  opi 
nerve  distended  with  blood,  which  h^ 
eridcntJif  proceeded  from  the  vetij 
coutoiBod  within  this  aheatb.  In  ti^ 
Muaeum  of  St.  George's  Hospital  vij 
two  optic  nervea,  botli  taken  fixim  Ui 
same  patient,  in  which  theM  appes> 
ancea  are  well  marked. 


Such  extra  vasations  deeerr^ 
I  think,  more  than  a  passing 
notice,  for  it  seems  to  me  that  hltKjd  thus  situated  will  sem 
to  exphiin  some  of  those  cases  in  which  blindness  has  existed 
for  some  time  oiler  an  injurj*  of  the  head,  and  then  gradually 
disappeared.  In  such  cases,  the  nerve-fibrils  are  not  torn  c* 
injured;  the  neurilemma  is  simply  cram-fiUl  of  blood;  and  al 
this  blood  becomes  absorbed,  sight  is  restored.  And  thus  it  i^ 
that  I  would  explain  M.  A.  Richard's  case.  The  orbit  wai,  ib 
is  true,  filled  with  blood ;  but  as  it  is  not  stated  that  the  effosioi 
led  to  the  least  protrusion  of  the  eye-ball,  I  thiuk  it  more  thai 
probable  that  the  pressure  on  the  optic  nerve  waa  from  blood 
within  its  sheath,  and  not  from  the  blood  in  the  orbit.  Am 
then,  again,  it  is  expressly  stated  in  this  case  that  none  of  tbi 
other  nerves  of  tlie  orbit  were  aflected,  which  they,  in  all  pn> 
bability,  would  have  been,  had  the  paralysis  of  the  optic  nerrl 
depended  solely  upon  the  blood  in  the  orbit. 

Third  pair. — From  its  connections,  the  third  pair  of  nerves  i 
less  liable  to  injury  from  broken  bone  than  most  of  the  otb< 
cerebral  nei*ve8.  But  it  is  liable  to  pressure  from  extravasata 
blood.  A  case  of  paralysis  of  the  third  nerve,  in  a  fracture  i 
the  skull,  is  referred  to  by  MM.  Denonvilliers  and  Gosselin 
in  which  a  clot  of  blood  was  found  lying  in  the  space  betwef 
the  crura  cerebri.  And  Sir  B.  Brodief  states  that  he  h 
*  known  a  ptosis  of  the  left  upper  eyelid  connected  with  prt 
sure  on  the  inferior  surface  of  the  left  hemisphere  of  the  ceij 
brum ;  the  pressure  being  so  situated  as  to  affect  the  nerve  i 
the  third  pair  immediately  behind  the  left  cavernous  sinus.' 


•  Mai  ttea  Yevx,  p.  821. 


t  Loc  cit-  p.  361. 
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After  an  injury  of  the  head,  all  the  branches  of  the  third 
^Ct  of  nerres  may  be  paralysed.  But  it  is  ciirions  to  observe 
bow  much  more  frequently  it  ia  a  single  branch  of  this  nerve 
i(hk)x  ia  thus  affected.  For  instance,  there  may  be  ptosis  of 
iW  upper  Ud,  and  this  may  be  the  only  part  paralysed.  \VTiy 
one  blanch  alone  of  this  nerve  should  be  thus  singled  out  from 
its  other  branches  it  would  be  impossible  to  say  :  not  only 
mar  this  be  the  case,  however,  but  one  branch  of  tlie  upper  divi- 
lionofthis  nerve,  and  another  brunch  of  its  lower  division,  may 
be  paralysed  at  the  same  time,  ^vithont  any  of  its  other  bnmches 
being  affected.  It  is  a  matter  of  especial  interest  that  we  should 
note  th;»t  there  may  be  ptosis  and  a  dilated,  immovable  pupil. 

AfRatlemaD*  Ml  from  bi«  hone,  reoeired  a  severe  cootu^on  of  the  headi 
vti  Tu  takea  honm  labouring  under  manifest  ajmptonis  of  prewura  oo  tbe 
bniiL  Wlieti,  after  the  lapse  nf  aereral  dajts  these  avmptoms  becftme  aomf.>> 
'*lut  RlMted,  it  veoR  obnerTed  thnt  the  pupil  uf  the  right  eye  vfna  diluted,  nnd 
iuipftbie  of  coDtiuction ;  hut  his  power  of  Tision  was  unnfft'cU'd.  This 
■^nptoni  WMB  ftccompanied  with  a  ptosis  of  the  rig^ht  upper  lid,  and  a  niimbneM 
of  the  ri^t  hand.  NcArly  a  year  dapsoi  before  the  pupil  was  restored  to  its 
■WBhl  cpaditioa. 

A  nut  fell  from  a  height  and  alighted  on  his  head :  amidst  other  severe 
>7iii|itoiu»,  it  was  noted,  four  weeks  after  the  accident,  that  the  Jeft  upper  lid 
^nc  puvlyaed,  and  the  left  pupil  dilated,  with  some  impairment  of  tbe  sight. 
flight  pupil  was  natural.  Thoao  syitiptonm  gradually  wriru  olT;  and  the 
fns  of  the  upper  lid,  aud  the  sight,  were  completely  reetorud,  withio  some 
I  montluji  after  the  injury. 

fin  both  these  cases  it  is  especially  worthy  of  note  that  the 
ilysia  disappeared  after  a  time.  In  the  latter  case  it  is 
Btioned  that  there  was  some  impairment  of  the  sight;  and 
might  lea'l  to  the  supposition  that  the  optic  neiTC,  too, 
TIM  in  some  degree  affected.  There  is  no  proof,  however,  that 
luch  an  affection  did  in  truth  exist;  the  impairment  of  the 
sight  may  have  been,  and  most  probably  was,  owing  to  the 
dilatation  of  the  pupil ;  but  a  simple  contrivance — a  card 
I  pierced  with  a  small  hole— would  have  settled  this  point. 

'ourth  pair, — As  to  the  pathetic  nerve,  I  know  of  no  case  in 
which  it  was  found  torn  or  braised  in  a  fractured  base.  The 
relatioas  of  this  nerve  with  the  surrounding  parts  will  easily 
exptaiu  this  apparent  immuuity  from  direct  injury ;  and,  even 


•  Med-'Chir.  Trmu.  vol.  xir.  p.  364. 

t  Lmd.  flfirf  ££lifib.  Monih.  Jmrnt.  SepL  1843,  p.  797. 


were  this  nerve  pressed  npon  by  extravasated  blood,  with  cfT»_»- 
imperfect  knowledge   of  the   action  of  the   superior   obliqn^^ 
muscle,  the  exact  dingnosis  of  a  palsy  of  this  muscle  would,  X 
think,  be  most  difficult. 


Fifth  pair. — Affections  of  this  nerre  have  not  unfrequeutly 
been  met  with  after  injuries  of  the  hivtid,  the  paralysis  manifest- 
ing' itself  upon  one  or  more  of  its  branches,  and  this,  toOj  com- 
bined, for  the  most  part,  with  palsy  of  some  other  cerebral  nerre. 

A  mnn,*  aged  tLirty-five,  having,  the  Any  bftfore,  bwa  biiripd  by  some  eaib 
falling  in  upon  hitn,  vrm  aximittcd  into  the.  Htipitnl  St.  Antoine,  in  Juno  1^ 
in  a  state  nf  ptrfect  insHiiHiliiliU'i  and  wiih  hucU  profiine  bleeding  frofu  llit 
nose,  thnt  it  became  nc>ce«!«arT  to  pltip*  his  nostrils.  The  ocular  conjuactin. 
e^ecialiy  on  the  left  side,  was  distended  with  Wood,  and  so,  too,  were  the 
eyelids.  lie  pudiiolly  rocovercd,  and  then  paralysis  of  various  nerrAs  beeaou 
t^vidnnt  at  difTereiit  jwriodA.  Tlin  right  \ip]wr  lid  nn<t  ey«hall  lont  all  power  d 
motion.  A  fewdayn  afterwards,  and  paralyiitt  of  the  right  Hide  of  the  fac«m 
obseiTed :  it  wna  not  quite  complete,  but  both  seosatton  and  motian  moB 
manifestly  affected.  Ten  drtys  after  the  patient  had  been  in  the  hospital,  ite 
conjunctiva  of  the  right  eye  was  mdematoiut  and  much  cliemoned ;  the  cotoa 
could  be  touched  freely  without  fliuchin}?;  it  had  lost  some  of  its  transpaieiwt-, 
and,  at  its  lower  part,  then'  was  a  yrllnw  npot  like  an  interlamellar  aHnenL 
Towards  the  end  n(  the  muotli,  the  comen  presented  a  slifrht  nice-ration  opjxwW 
to  the  yellow  spot,  and  the  facial  pnmlysis  was  even  more  marked.  MatttA 
went  on  much  in  the  same  way  during  the  month  of  July,  with  more  nlcentioii 
however,  about  the  eye,  and  less  paralysis  of  the  face.  Esrlj  in  Augiut  tin 
cornea  gave  way,  and  the  aqueous  humour  escaped.  Later  on  in  the  waak 
the  patient  began  to  improve  ;  sub.iefniently  the  right  cornea  cicatrised,  aid  I* 
could  sec  from  the  upper  pnrt;  and,  ultimately,  both  fcnsotinn  and  motlOB 
were  restored  to  the  right  side.  Such,  as  far  as  the  fifth  pair  of  nems  i> 
concerned,  are  the  details  of  this  most  intoreiiting  case. 

Ono  more  cose  of  palt>y  of  the  fifth  pair.  The  manf  was  in  St.  Osoi^'l 
Hospital  in  the  year  1841.  At  the  time  of  his  admission,  seven  weeks  ftftwt 
very  severe  injury  of  tho  head,  there  was  total  loss  of  sensation  on  the  left  *it 
of  the  face  and  upper  port  of  the  head — in  fact,  in  every  part  dependent  np* 
the  fifth  pair  of  nerves ;  there  was  no  sense  of  taste  or  of  feeling  on  the  \A 
side  of  the  tongue,  except  at  its  root,  and  no  coosciousDess  of  any  aenntioo 
'when  a  probe  was  introduced  into  the  left  nitstril ;  and  the  moacUa  of  vaut^ 
cation  on  tills  side  had  less  power.  Several  other  nerves  were  also  lerioalj 
affected.  His  history  was,  that  he  hod  fallen  from  a  height  of  twenty-ei^ 
feet,  a  heavy  pieco  of  timber  at  the  aamo  time  falling  upon  the  left  fadi>  of  liif 
head.  The  accident  was  followed  by  perfect  insensibility,  for  aereral  li'"''!'^ 
and  the  lo«s  of  a  largo  quantity  of  blood  from  the  ears,  dow,  and  mouOi; 
there  had  been  paralyitiii  of  the  right  side  of  the  body,  but  from  this  he  had 
recovered.    Tlis  intellect  was  sound,  and  be  answered  all  questions  with  gRSt 
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ftedtioii.  Veiy  little  improTemenl  followfd,  notwithstanding  Tariouti  plans  of 
tKatatmL  The  jmwer  or  niiiiDg'  the  loft  uppvi-  lid  wu  n>g8ined,  but  tho 
coriKft  of  the  left  eye  gradually  beciune  optque.  And  wh<^n  seen,  many  years 
ihtnrtrds,  tliiB  man  was  much  in  the  samo  atate,  save  that  the  conieft  had 
beeonu  tomewliat  more  Inuu^araut. 

Such  13  traumatic  paralysis  of  tlie  6fth  pair  of  nerves ;  caused 
m  some  instances,  no  doubt,  by  pressm-e  from  extruvasated 
Uood,  and  in  other  instances  again  by  some  more  permanent 
injury ;  at  times  passing  off  wJtbiu  a  few  weelcs,  at  other  limes 
aliding  year  after  year.  The  cases  which  hare  been  mentioned 
were,  moreover,  efipecially  selected  in  reference  to  the  subsequent 
condition  of  the  cornea.  In  the  first  case,  in  which  the  affection 
of  the  nerve  waa  incomplete,  and  passed  off  altogether  within 
four  months,  the  cornea  sloughed  ;  but  in  the  other  case  there 
*«  uo  sloughing  of  the  cornea,  notwithstanding  the  perfect 
I*lsy  of  many  years'  standing.  Both  cases  afford  good  examples 
of  the  two  forms  of  diseased  action  referred  to  in  Mr.  Dixon*s* 
Tftloable  paper  on  aTuestUesia  of  the  fifth  nerve. 


ijKMT. — Pa.ralysis  of  the  abdacens  nerve  occurs  sometimes 
jury  of  the  head ;  it  may  exist  alone,  or  be  combined 
itii  paralysis  of  several  other  bnmches.     The  sixth  nerve  may 
» torn  across  in  a  fracture  of  tlie  base  ;  indeed,  it«  close  con- 
is  with  the  petrous  bone  render  this  nerve  liable  to  direct 
DjtuT.    From  its  slender  size,  and  passing  as  it  does  in  a 
re  on  the  superior  border  of  the  petrous  bone,  the  sixth 
may  be  snapt  across  in  a  fracture  of  this  part  of  the  base. 

A  mant  fell  frcan  a  height,  and  alitrhted  on  his  face.    He  never  la«t  hit 

I;  meniy  folt  Bholfcu :  walked  home,  and  returned  to  his  work  next  day. 

days  afterwards,  however,  be  began  to  sufffir  from  head-symplouitf,  Hnd 

ttjw  weekfl  from  this   tioi*.'    it  wiw   noticed  tliftt  the  right  t^ye  was  dmwn 

inwanii.     He  went  on  from  bad  to  worse,  and  died  at  the  end  of  four  months. 

A.  fracturo  voi  found  running  acroM  and  detaching  the  inner  third  of  the  right 

ptticmi  bone,  and  oppoute  to  this  the  sixth  nerve  was  anapt  asunder. 

In  this  case,  the  sixth  was  the  only  nerve  injured ;  and  thus 

it  was  also  in  another  instance,  mentioned  by  il.  Aran,  J  in  which 

■  man,  aft«r  receiving  a  violent  blow  on  the  head,  lost  all  power 

of  moving  the  eye  outwards.     There  was  a  distinct  squint,  for 


•  Med,-Chir.  Tram.  vnl.  xxviU.  p.  373. 
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which  he  was  operated  upon  by  M.  Maisoimeuve ;  bat  with  ve: 
little  or  no  benefit. 

Paralysis  of  the  abducens  not  uiifi-equently  co-exists  with  thai 
of  some  of  the  other  cerebral  nerves.  Of  this  there  are  aerera 
coses  on  record,  in  whicli  this  nerve,  as  well  as  the  others, 
gradually  regained  its  power. 

Seventh  pair. — As  for  the  facial  and  the  aconatic,  paralysiB  of 
theee  nerves  ia  one  of  the  common  signs  of  fracture  of  the  bwe 
of  the  akulL  Connected  as  these  branches  are  with  the  petroM 
bone,  they  may  be,  and  arc  frequently,  torn  across  in  a  fractnie 
implicating  this  region.  And  although  so  cloaely  connected- 
bound  up  in  the  same  ahen,th — lodged  in  the  some  canal — one 
of  these  nerves  may  be  injured,  and  not  the  other.  Facial  pwa* 
lysis  not  nnfrequently  exists  without  deafneas ;  and  sometimw 
there  is  marked  deafness,  without  any  affection  of  the  mnaclefi 
of  the  face.  The  paralysis  may  be  sti'ougly  marked,  but  it  may 
pass  off  in  a  few  months.  In  such  cases  the  injury  may  hare 
consisted  in  an  extravasation  of  blood  within  the  tubular  sheath 
of  the  arachnoid  belongin^^  to  these  nerves.  I  have  seen  a  sninll 
clot  ofeitravasated  blood  lymgbetween  the  nerves,  at  the  bottom 
of  the  meatus  intemus. 

Eighth  and  ninth  pain. — Affections  of  these  nerves  occur  bat 
seldom  after  injuries  to  tlie  head.  The  bony  canals  tbroagh 
which  these  nerves  pass  are  abort,  and  the  nen'es  themselves  lie 
in  the  region  of  one  of  the  large  sub-araclmoidean  spaces,  the 
fluid  of  which  would,  by  its  displacement,  allow  room  for  blood 
to  be  extravasated  without  any  great  amount  of  pressure. 

Should  an  affection  of  these  nerves  thus  occur,  however,  the 
aymptoms,  in  such  cases,  are  certainly  most  distressing;  but, 
however  distressing,  they  are  not  always  fatal,  and  they  may 
even  disappear  altogether.  A  forcible  illustratiou  of  this  mil 
be  found  in  the  two  following  cases. 

In  one  instance*  mtftitioutnl  by  Mr.  Hilton,  with  paralynifl  of  some 
cerebml  ni'rve,i,  it  w  particuliirly  noticed  that  tho  pnticut  iiiaull'est«d 
difficulty  in  awallowing;  the  tongue  wes  tlimat  orer  to  oao  side;  aniculttuA 
was  elowj  and  enunciation  very  imperfect;  and  there  was  pAin  cxt«jidiu^  dowi 
the  neck,,  on  the  side  affected,  as  far  hs  the  rlsviLde.  The  patient  hud  bleeding 
from  the  ears.  no.?e,  «ml  month,  eifii^r  an  injury  nf  the  beod;  but  he  rwcovewd 
in  a  few  mouths,  and  with  only  jtlig'ht  traces  of  paralyats  lel^ 
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A  jTTWJiilier*  wiis  stnicTc  in  the  region  of  tlie  posterior  superior  anjrle  of  the 
Ml  ptriDtal  by  n  luice,  irhich  pAssod  doop  ioto  the  svibatance  of  tho  brain.  The 
lucv  wu  withdrawn  a  few  houm  Bftorwnrd'>,  mid  Uic  wound  hcalinl  rapitllv. 
Tbe  mtellect  va^  u  good  u  it  va*  before  thfr  injury,  but  tho  glo^'so-phiiryngenl, 
tbe  parTA^runi,  the  hypt>gtoaaHl,  gpin8]-aca*»»ctry,  luid  sub-oLvipital.  wt^re  mU 
pmljwd.  Aphnniti,  dyspbAgta,  dyapncpR,  with  contnu^tions  of  the  muwlf>s 
MXtmcry  to  rwpiration — more  or  leas  pRralysia  of  the  phnryiix,  ojBophajfu*,  and 
rioniKh— BO  that  laigG  doses  of  cnictica  hod  no  otfoct; — such  were  some  of  the 
nut diftrettiug  symptoms  pn9cnti:d  by  tbi.s  poor  fellow. 

One  more  case,  in  wUioh  tbe  eighth  pair  of  nerves  became 
Kiected,  must  be  mentioned,  tts  it  shows  what  consequences  maj 
arise  Ij  sul>3equent  displacement  of  the  fractured  bones  in  an 
injiUT  of  the  base. 

Amtot  wa3  admitted  into  Quy's  Hoapital  with  syuiploms  of  coacussioa 

at  tbc  brain,  nnd  fractured  bnse  of  the  skull.     He  went  on  well  iiati)  tbe 

tmh  (br,  Bud  then,  after  getting  out  of  hc-d,  and  walliin^  across  tlie  wnrd  ta 

talk  to  his  wife,  he  was  seized  with  ri(ror»  and  Toniitinj:,  and  gradually  fell 

•■to  I  Kmi-uncoQscious  slati:.    Towarda   the  eri;ningr  ajvpi-an-d  diflirully  of 

I  *<Ilowiaf,  and  the  breatbiop  became  paapin-r.     The  diffiruliy  tif  swiillowinjf 

I  HhSMi;  And   before  the  mnmin}:   eviTythinfr  wtw*  n^jected   im  soon   as  it 

I  ncbid  the   pluxynx.     He  di*!   of  coma  and  nsphyxio,  within  forty-eipht 

I  kwra  after  the  eotting-in  of  the  serious  eymptoiUK     Tho  brain  mid  itj*  utem- 

MMWwerc  bealihy ;  there  was  no  appnaranoe  of  aoythin^  lilie  inllAinniatofy 

•ttiwn;  natht-r  wns  tho  brain  bruiwcd  or  lacHraUtd.     A  linf  of  fractare  inter- 

"rticj  the   rig:ht  foramen  lacftrum   powliriua,  iind   riinnintf  acrowi   th«  base, 

I  wridod  this  part,  of  tbe  skull  Into  an  anterior  and  a  posterior  portion,  fi-eely 

ttgnhlv  upon  each  other;  and  the  bones  here  were  ao  displaced,  that  the  right 

w»beU*i  fossa  was  lower  ihan  the  left; 

In  commenting'  upon  this  case,  Mr.  Hilton  very  justlj  remarks 
■  tUt  the  difficulty  of  swallowing  and  hrciithing,  which  suddenly 
^■de  its  appeamjice  af^r  tbe  man's  walk  across  the  ward,  waa, 
ffaD  prLtbability,  caused  by  the  displacement  of  the  bones  at 
'  w  foramen  lacerum  posterius — a  displacement  by  which  the 
'  ^igtth  pair  of  nerves  was  irritated,  if  not  severely  pressed 
•poo.  And  as  there  wua  not  tlie  sli^rhtpst  inu:;e  of  iiiflannna- 
fifln  about  the  brain  ur  its  niemhranL's,  this,  no  doubt,  is  the 
^^t  expbmation  of  the  symptoms  which  so  suddenly  made 
"flefr  apj»earance. 

And  U»is  view  of  the  case  is  borne  out  by  Sir  C.  Bell's  J  two 
l0es,  in  which  sadden  death  was  caused  by  tho  after-dis  place- 
lent  of  fractured  portions  of  tlie  fortinieu  magnum,  and  conse- 
,  pressure  upon  the  medulla  oblongata. 


1^ 
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Special  treatment  in  injuries  of  tlie  cerebral  ner^ea  seems  to 
be  of  but  little  avail.     If  Jepeiwlent  upon  extravasated  blood,  or 
any  other  L'ause  removable  by  the  efforts  of  nature^  the  paralysis 
will  gradually  disappear  in  the  eourse  of  time ;  but  I  know  of 
no  parti<;ular  plau  of  treatment  which  will  help  us  much  in  such 
cases.     At  least,  mercury,  blistc'riug,  and  other  remedies  usually 
resorted  to,  have  not,  as  far  as  I  have'  seen,  produced  any  very 
markctl    benefit.     And    in   using  electricity  we  must  be  very 
careful  lest  it  produce  disturbance  about  the  head,  which  it  h 
apt  to  do,  especially  if  employed  at  too  early  a  period  after  tlw  ' 
injury.    On  the  whole,  I  should,  in  all  Ciises  of  traumatic  paralysu 
of  the  L'erebnd  nerves,  trust  much  to  the  restorative  powers  of 
natiu«. 

Te.\ukatic  Inflammation  op  the  Bkain  and  its 
Membraxes. 

All  injuries  of  the  head,  of  whatever  kind,  may  lead  to  inflam- 
mation within  the  cranium.  Injuries  of  the  scalp,  apparently 
of  the  most  trifling  nature;  injuries  of  the  bones;  injuries  of 
the  bi*aiu-substauce ;  —all  may  give  rise  to  iutra-cranial  infitni- 
noatiou.  But  some  of  these  injuries  are  more  apt  to  give  rise 
to  this  inflammation  than  others,  and,  as  might  be  readiir 
anticipated,  injuries  of  the  brain-substance  are,  more  frequently 
than  any  other  injuries,  followed  by  this  kind  of  mischief! 

In  a  wound  of  the  sctUp  followed  by  erysipelas  or  diffuse  cel- 
luhu*  inflammation,  cerebral  s^Tuptoms  often  su[)orvene;  and 
should  the  patient  die,  the  morbid  appearaiLces  in  the  majori^ 
of  cases  are  liuiit<jd  to  gi-eat  congeatiuu  of  the  brain -substance, 
witli  increased  vascularity  of  the  pia  mater,  and  effusioo  of 
Opaque  fluid  in  the  sub-arachnoid  tissues  at  the  upper  Bur&ce 
of  the  hemispheres. 

[inflammation  spreading  inwards  from  an  injury  of  the  IxW 
or  of  its  coverings  may  be  traced,  as  it  were  layer  by  la/fiTi 
from  tho  outer  i>arta  down  to  the  brain ;  first  involving 
dura  mater,  then  the  parietal  arachnoid,  the  visceral  ai 
the  pia  mater,  and  ultimately  the  cortical  substance  of  tli': 
brain.  "^ 

The  inflammation  of  the  dura  mater  may  be  marked  by  is' 
creased  vascularity,  thickening,  and  closer  adhesion  to  the  bone; 
such  appearances  belong,  however,  more  especially  to  a  chnfflW 
form  of  mischief  set  up  by  inflammation,  caries,  or  necrosia  '^ 
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the  bone  after  an  injurj.    In  the  more  acute  inflaniniation,  and 

above  all  in  suppuration  of  the  osseous  tissue,  the  outer  surface 

of  the  dura  mater  ih  covered  by  lymph,  or  by  pus ;  its  tissue 

gets  infiltrated;  it  may  pass  on  to  slougliin^.     As  far  as  the 

dura    mater   itself    is    concerned,    the    mischief    is    grenerally 

oonfined   to  that  part   of  the   membrane  dii-ectly  under  the 

diseased  bone ;  but  even  here,  in  particular  localities,  it  some- 

times  happens  that  the  inflammation  spreads  along  the  cellular 

tissue  which  surrounds  the  branches  of  the  meningeal  arteries, 

tad  by  this  means  reaches  even  do>vn  to  the  base  of  the  akuJl. 

hi  the  acute  cases,  the  inflammation,  involving  as  it  does  the 
ufaole  thickness  of  the  dura  mater,  lays  hold  also  of  its  inner 
Sttriace,  the  parietal  arachnoid,  a  part  and  parcel  of  the  dura 
maler;  and  having  once  reached  this  serous  membrane,  the 
iofliimmation  usually  and  rapidly  becomes  wide-spread.  The 
Uiflnmuiatory  effusion  on  the  free  surface  of  this  membrane  is 
but  very  seldom  limited  to  the  spot  flrst  implicated.  This  I 
Ii4Te,  however,  seen  once.  Under  an  exiJosed  piece  of  bone, 
tbe  dnra  mater  was  inflamed,  thickened,  and  partially  de- 
liiclied ;  and  exactly  limited  to  this  s^Kit,  there  was  an  effusion 
iltf  Irmph  and  pus  on  the  parietal  layer  of  the  arachnoid ;  but  all 
>  other  parts  of  the  membranes  and  of  the  brain  were  quite 
Jthy. 

This  is  an  exceptional  instance,  and  in  the  vast  majority  of 

Uftses  the  parietal  arachnoid  ia  extensively  inflamed,  and  the 

'  of  this  membrane  is  filled  with  a  quantity  of  fibrinous  or 

'  pnriform  exudation  of  a  yellowish  or  yellowish-green  colour. 

The  effusion  seMom  extends,  h<»wever,  beyond  the  upper  and 

surfaces  of  the  hemispheres ;  sometimes  it  spreads  over 

!  hemisphere  only,  that  corresponding  to  the  injured  bone ; 

Betimes  it  is  found  on  both  hemispheres,  but  without  any 

aion  at  the  bai*e  of  the  skull,     Occasiouiilly,  the  puriform  is 

amscribed  b^*  the  fibrinous  effusion,  which  may,  moreover, 

the  two  liiyers  of  the  serous  membrane  to  each  other 

snd  this  part;  and  thus  is  formed  within  the  arachnoid  that 

.  of  circumscribed  collection  of  mutter  which  miiy  be,  and 

has  been,  mistaken  for  an  abscess  in  the  brain- substance.     As 

tei  instance  of  this,  I  would  more  especially  refer  to  De  la 

IVrronie'a*  celebrated  case  of  abscess  of  the  brain,  which  was, 

1 1  think,  simply  a  collection  of  matter  circumscribed  in  the  cavity 


*  Miuu  de  fAcad.  :k»  Sc.  17-il :  '  Sur  le  Si^go  do  rAme.* 


of  the  arachnoid,  and  running  down  hy  the  side  of  the  falx, 
far  as  the  corpus  callostim.     This  view  of  Uie  rase  is,  I  thi  , 
borne  out  by  Pott's*  and  Soulier's t  cases,  and  hj  a  caae  I 
which  I  found  a  collection  of  matter  in  the  cavity  of  the  arucl 
noid  tlius  circuuiHcribed  and  riinuin^  down  between  the 
hemisphere  of  the  bi-aiu  and  the  faJi,  ns  far  as  the  corpus 

F,„.  39.  iosum.  The  depth  to  whi 

the  matter  passed  in  t 
ca^e  mi«:ht  easily,  dunnf 
life,  have  led  to  the  sun 
position  that    the    colletf 
tion  was  iu  the  brain  itsell 
From  the  arachnoid  tq 
inflammation    spreads   t| 
the  pia  mater,  and  ben 
too,   there    is    an    cxtei 
sive  fibrinous  or  purifor 
exudation  of  a  yelloirii 
or  yellowish-green  colon 
The  meshes  of  this  men 
brane  are  filled  with  t] 
effusion ;    and  such  is  i 
thickened  condition  of  i 
pia  mater,  in  tlie  sevel 
cases,  that  it  may  be  I 
m  oved    whole    from    i 
brain,   and  with   its  pi 
longations,   which  dipp 
down  between  the  eon* 
lutions,  looks  as  if  it  lu 
been  cast  iu  wax.    Of  tl 
there   are   excellent  specimens   in  the   Huseum  of  the  Bojl 
College  of  Sui^ons,  and  iu  that  of  St.  George's  HospitaL 

As  in  the  aiiichnoid,  so  hero,  in  the  pia  mater,  these  appei 
ances  do  not  generally  extend  beyond  the  conveiitj  <^  t 
hemispheres.  And  all  tliat  part  of  the  cortical  substance 
tlie  brain  corresponding  to  the  inflamed  and  thickened  p 
mater  is  often  of  a  dark,  leaden  hue  ;  it  may  be,  too,  adhereAt 
this  membrane,   and   softened,   and  easily  torn;   so  that^ 


Pia-mnter  thickentNl  from  Inftammattoii. 


•  Jtij.  of  Head,  p.  107. 
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endeaTOormg  to  pull  off  the  pia  mater,  it  not  unfrequently 
lukppens,  notwithstanding  all  our  care,  that  patches  of  brain- 
robflbuce,  varj'ing  in  size  and  thickness,  come  away  with  the 
nembrane. 

hi  all  this,  the  grey  matter  alone,  and  sometimes  only  a  thin 
laywof  it,  is  involved :  as  to  the  white  substance  of  the  brain, 
it  is  simply  congested,  the  bloody  puncta  being  larger  and  more 
Dimterous  than  asnal. 

Such  are  the  usual  nppcnranc<^  when  inl9ammation  spreads 
inwards  from  an  injury  of  tlio  bone  or  its  coverings,  Bnt  occa- 
ooDftlly  it  happens  that  the  appeoiunces  in  these  coses  differ 
Bmnewhat. 

On  the  one  hand,  there  may  he  extensive  eflEiision  into  the 
ctnty  of  the  arachnoid  without  any  effusion  in  the  pia  mater  j 
tlitu,  in  a  ca«e  where  matter  was  lying  between  the  bone  and 
tl»  dura  mater,  the  corresjMjuding  cavity  of  the  arachnoid 
was  filled  with  pus  and  lymph,  covering  the  posterior  third  of 
thcBpper  and  lateral  surface  of  the  hemisphere^  but  there  was 
no  effusion  in  the  sub-arachnoid  tissues.  Of  this  there  are  two 
equally  well-marked  cases  mentioned  by  Sir  T.  Watson ;  *  but 
i»ccf>rding  to  my  own  exi>erience,  such  cases  are  very  rarely  met 
iritb. 

On  the  other  hand,  with  an  inflamed  dura  mater,  covered  it 
niiy  be,  with  lymph  and  pus,  it  sometimes  happens  that  the 
wvlinoid  escapes,  and  this,  too,  notwithstanding  an  extensive 
^aaion  in  the  sub-arachnoid  tissues.  In  a  case  in  which  the 
don  mater  on  the  left  side  was  covered  with  a  patch  of 
concrete  Ivmph,  and  matter  running  from  thence  along  the 
dutches  of  the  middle  meningeal  artery  down  to  the  base  of 
t^Bknll,  no  effusion  was  found  in  the  cavity  of  the  arachnoid; 
Wt  there  were  lai^e  quantities  of  sero-punilent  fluid  in  the 
tob-uachnoid  tissues  covering  the  whole  of  the  left  hemi- 
sphere, 

9aeh  a  case  is  a  very  uncommon  one.  There  is  no  doubt 
UiAt.  in  the  great  majority  of  instances  of  meningitis  arising 
^m  an  injury  of  the  bone,  the  inflammatory  effusions  are 
ponred  into  the  cavity  of  the  arachnoid.  But  liow  very  rarely 
^  anvthing  like  exudation  met  with  in  the  arachnoid  in  the 
^lliopathic  form  of  inflammation !  And  when  this  marked 
^ttennce  between  traumatic  and  idiopathic  arachnitis  is  spoken 


•  Fract.  of  Phya.  3d  ed.  voL  L  pp.  308,  3C0. 


of,  it  must  be  borne  in  mind  that  it  is  espeeially  in  this  form  of 
tranmatic  iiiHammatiou,  arising  from  an  injury  of  the  boue, 
that  the  j^reat  difference  exists.  Traumatic  inflammation  of 
the  membranes  arising  from  an  injury  of  the  brain  resembles 
the  idiopathic  form  of  inHammution,  inasmuch  as  the  cavity 
of  the  arachnoid  is,  in  both  forms,  most  frequently  free  firoia 
effusion. 

In  looking  carefully  to  the  inflammatory  appearances  of  the 
membranes  after  concussion  or  contusion  of  the  brain,  the  ex- 
udation will,  for  the  most  part,  be  found  on  the  outside  of  tli? 
antchnoid,  and  more  or  less  extensively  infiltrating  the  pia  m&ta. 
It  is  only  in  cases  where  the  inflammation  is  very  severe  that 
effusion  takes  place  on  the  free  surface  of  the  serous  membnine. 
The  exudation  itself  resembles  that  which  is  commonly  found 
in  uifiammation  of  the  pia  mat«r ;  if  puriform,  it  is  greenish, 
and  not  unfrequently  of  a  decidedly  green  coloxxr. 

There  are,  then,  two  kinds  of  traumatic  iniliunmation  of  the 
membranes  of  the  brain.  The  one,  commencing  in  the  dtm 
mater,  and  almost  always  reaching  the  free  surfaces  of  the 
arachnoid  ;  the  other,  commencing  in  the  pia  mater,  and  seldom 
passing  beyond  this  membrane,  and  that  only  when  the  inflam- 
mation is  very  severe.  The  one,  starting  as  it  were  from  the 
bone,  affects  the  membrane  nearest  to  it,  the  dura  muter;  awl 
the  other,  starting  from  the  brain,  here  also  affects  the  n 
membrane,  the  pia  mater.  Whilst  dealing  with  concussion 
the  brain,  it  was  particularly  mentioned  that  intense  vasculuii 
is  one  of  the  peculiar  features  found  about  the  brain-subs^ 
when  death  takes  place  some  short  time  after  the  accident ; 
well  can  it  be  imagined  that  this  intense  congestion  of  the  bnun* 
if  it  does  not  pass  off,  will  react  on  the  pia  mater ;  and  hence 
the  inllammation  which,  in  such  cases,  manifests  itself  in  this 
membrane. 


( 
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Injuries  of  the  head  may  also  lead  to  inflammation  of  tliM 
brain-substance ;  and  this  traumatic  inflammation  may 
either  the  cortical  substance  only  or  the  deeper  parts  ofl 
braiu.     Inflammation  of  the  cortical  substance  may  folio 
injury  of  the  bone,  as  in  those  cases,  for  instance,  in  which  i 
inflammation  may  be  traced  through  the  various  membroneft  W  j 
the  brain,  the  grey  substance  of  which,  of  a  leaden  hue,  i» 
softened,  and  easily  carried  away  in  peeling  off  the  membnoMJ 
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This,  doabtless,  is  an  inflammatory  process  affecting  the  cortical 
mbstftDce. 

Traomatic  inflammation  of  the  cortical  substance  may  also 
lie  detected  in  those  cases  where  meningitis  superrenes  after 
naiple  concussion  of  the  braiu.  Even  at  an  early  period  the 
inflamed  grey  matter,  of  a  dark-red  hue,  is  swollen  and  soft, 
tlim  patches  of  it  coming  away  with  the  pia  mater,  which  itaelf 
i»  rery  vascular.  Later  on,  effusion  takes  place  in  the  pia 
tttter,  and  the  grey  matter,  of  a  darker  colour,  breaks  up  and 
vufaes  away  under  a  gentle  streo-m  of  water,  leaving  bare  the 
wliite  matter,  much  increased  in  vascularity,  but  not  softened. 
13ua  inflammation  of  tlie  grey  matter  is  remarkable  for  its 
int ;  in  many  cases  it  occupies  a  whole  hemisphere  save  the 

which  generally  remains  uuaifected. 
lot  inflammation  of  the  brain  most  frequently  follows  con- 
ion  and  iacemtion  of  its  substance.  Simple  concussion 
lorn  leads  to  fatal  inflammation,  and  rarely  does  an  oppor- 
lity  happen  of  examining  the  after-death  appearances  in  a 
of  this  kind.  In  the  great  majority  of  the  so-called  cases 
concussion  in  which  death  takes  place,  the  inflammatory 
is  found  to  be  connected  with,  and  arises  from,  an 
and  appreciable  lesion  of  the  bm in- substance, 
ould  the  patient  survive  the  accident  for  a  few  hours  only, 
whole  structure  of  the  brain,  and  especially  that  around 
injured  part,  becomes  extensively  congested;  so  that  it 
require  some  little  care  to  distinguish  between  the  specks 
itttrurasation  and  those  of  congestion.  At  a  later  period, 
br&in-tiBsue  around  the  injured  spot  ia  of  a  duskier  hue 
lughout,  and  the  texture  swollen,  moist,  and  loose.  Then 
the  inflammatory  exudations,  reducing  the  substance  of 
brain  arouuil  to  a  Roft  pulp  of  various  colours,  which  flows 
ly  under  a  gentle  stream  of  water,  leaving  the  remaining 
broken  down  and  shreddy.  These  appearances  do  not 
geueraUy  extend  much  beyond  the  original  seat  of  the  injury  ; 
but  sometimes  the  greater  part  of  the  hemisphere  becomes 
involved:  the  wliite  substance  is  then  of  a  pecuhar  Kaffron 
colour,  which  grows  fainter  and  fainter  on  the  outskirts,  and 
the  whole  tissue  is  loosened  and  difltuent;  and  even  should 
Ihis  appearance  of  disintegration  not  be  at  flrst  sight  plainly 
ptible,  it  may  easily  be  demonstrated  by  dropping  upon 
part  a  little  water  from  a  sponge. 
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f^oftening  of  tlie  oeiitrnl  wbiie  parts  of  the  brain  U  very  seldom  met  wh 
nfter  rh  injury  of  tlie  head.  The  following  are  the  only  two  cases  which  haf 
fftllen  under  my  own  obdwrntion.  A  mflD,  n^'eii  thirty- seven,  died  twcnty-foi 
hours  after  an  injury  of  the  head  in  a  fall  from  a  tree:  the  veutriclea  vq 
found  dilated  and  tilled  with  tluid,  and  the  fomix — rt^marknhly  soft — ^l 
way  when  filiglitly  louclied:  At  the  base  of  the  brain,  around  the  pons  n 
tiiHiJullH  oblongata,  there  was  a  large  ({uautity  uf  milk}'  puriforin  fluid:  il 
(tiibHtarioe  of  tlitj  brain  wiu  jimi,  and  the  puacta  of  blood  lATger  and  mni 
numeroua  thwa  u.?unl;  the  cribriform  [jlato  of  the  ethmoid  wiw  bnik<>D,  u 
the  corresponding  part  of  the  brain  bruised.  A  Ud,  a^red  thirteen,  died,  abm 
three  weekn  after  he  had  been  thrown  from  a  donkey  and  fallen  on  the  back  I 
his  head.  The  veutriclea  were  enormntisly  diUt«d,  and  filled  with  Geruin  a 
recently-effused  lymph,  and  the  central  white  parte  of  the  bruin  were  xity  Mi 
end  brokt  down  when  slightly  touched  ;  the  grey  and  the  white  subetaww  i 
the  hmin  wt-rvy  throughout,  very  much  congested,  and  there  wr.i  cxtcmiq 
infiauimatiDD  of  tlia  membranes;  a  alig:ht  fissure  wa^  found  in  the  oodpHi 
boiu-,  extending  from  the  lateral  sinus  to  the  foramen  toagnum. 

All  traumatic  infl animations  of  the  brain -subatanoe  mar  ea 
in  suppuration  and  abscess,  and  this  after  contiwion  and  Inc^ 
tion,  and  even  after  simple  concussion.  Of  this  I  have  SM 
two  well-marked  instances  at  St.  George's  Hospital  within  tl 
last  few  years.  In  both  cases  the  abscesses  were  large  one 
and  iu  both  the  formation  of  matter  followed  simple  coucii 
8  ion. 

An  abscess,  situated  in  the  brain,  may  burrow,  and  bat 
into  the  ventricles  :  such  an  occurrence  soon  proves  fatal.  Bi 
an  abscess  in  the  neighbourhood  either  of  the  cribriform  pla 
of  the  ethmoid,  or  of  the  petrous  bone,  may,  bv  making  its  w« 
through  these  bones,  ultimately  be  discharged  by  the  nostr 
or  by  the  ear,  and  the  patient  get  well.  In  these  cawa  i 
recovery  we  cannot,  it  is  true,  say  positively  that  tlie  inatt 
came  from  the  brain  itsell*;  it  may  have  come  from  betwe( 
tlie  bone  and  the  dura  mater,  or  from  a  circumscribed  ctm 
within  the  sac  of  the  arachnoid.  Still,  if  the  discharge  whit 
takes  place  is  copious,  it  may,  I  think,  be  safely  inferred  thi 
the  matter  came  from  the  brain  itself,  as  a  large  quantity  ( 
matter  is  more  apt  to  form  in  this  than  in  either  of  the  utlN 
situations  just  mentioned.  The  abscess  may  be  situated  ckx 
to  the  surface  of  the  brain,  and  moreover  it  may  chauce  to  H 
over  a  fracture ;  so  that  the  matter  would  only  have  to  mu 
its  way  through  a  thhi  layer  of  brain -substance  and  the  mea 
brunes. 

The  copious  discharge  of  matter  which  suddenly  took  plK 
from  the  ear,  some  weeks  after  an  injury  of  the  head,  in  Mi 
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iiwfcins'  case,  may  thus  have  come  from  the  brain.  In 
of  the  case.  Mi*.  C.  Bawkius  iucliues  to  the  opinion 
tbit  the  matter  came  from  between  the  boi]**  and  the  dura 
mator;  but  there  are  two  important  faot«  which  appeiir  to  me 
to  raiiitate  against  this  opinion.  The  one,  tliat  diffuse  inflam- 
nuitiou  uf  the  membranes  almost  constantly  accompanies  suppii- 
iBtiou  between  the  bone  and  the  dnra  mater;  and  the  other, 
tb&t  h»d  the  matter  really  been  between  the  bone  and  the  dura 
Bttter,  and  percohited  through  a  f»*acture,  it  would  have  come 
iwav  gradually  as  it  was  formed,  and  not  iu  a  sudden  burst — 
in  ft  large  quantity.  This  it  is  which  makes  me  think  that 
tke  case  was  one  of  cerebral  abscess  which  ha<l  made  its  way 
outward. 

Ulimately  connected  with  this  subject  of  traumatic  intra- 
cranial inflammation,  there  is  yet  one  other  point  which  has 
not,  I  think,  been  sufficiently  dwelt  upon  by  most  of  the  writers 
OD  injuries  of  the  head.  I  allude  to  the  lai^e  qoautities  of 
■ffoos  fluid  which  are  sometimes  effused  into  the  ventricles 
iftcr  injuries  of  this  kind. 

Fluid  is  poured  out  into  the  ventricles,  after  an  injury  of  the 
he»d,  under  very  different  circumstances.  The  effusion  may 
occur,  and  this  is  generally  the  case,  in  connection  with  other 
uischicf  of  a  more  deadly  nature,  with  acute  inflammation  of 
tlie  membKines.  For  instance :  in  a  man  who  died  thi*ee  days 
after  having  been  trephined  for  a  compound  and  depressed 
frscture  of  Uie  skull,  the  sub-arachnoid  tissue  of  the  upper  part 
of  the  left  hemisphere  "was  extensively  infiltrated  with  sero- 
unilent  fluid,  and  all  the  ventricles  were  enormously  dis- 
1,  and  tilled  with  a  clear,  transparent  serum ;  the  lining 
ftbrane  being,  thronghout,  rough,  and  as  if  sprinkled  with 
'finest  white  sand.     The  septimi  lucidiun  was  exceedingly 

The  structure  of  the  brain  was  quite  healthy. 
But  accumulation  of  fluid  within  the  ventricles,  followina^  an 
injtuy  of  the  head,  may  sometimes  be  the  only  morbid  appear- 
BOoe ;  and  this  effusion  may  be  more  or  less  gradual :  daye, 
weeks,  months,  may  elapse  before  any  decided  symptoms  make 
Jieir  Appearance. 

Of  such  eases  Dr.  Abercrombie  relates  two  strongly-marked 
rutaneee  in  his  work  on  Diseases  of  the  Brain,  pp.  151, 152.     In 
these  cases  the  effusion  was  alow,  ajid  the  symptoms  cama 


•  3f*rf.  Gffls.  vol  irU.  p.  262. 
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on  gradnallj.  But  the  effusion  may  take  place  SQdd«n]r;( 
ttymptunis  of  iinmment  pressure  are  present,  and,  with  a  Boalp-1 
-wouud  aud  bare  boue,  may  lead  to  an  error  in  dio^osis,  axiA  \ 
the  application  of  the  trephine. 

A  middle-aged  man  fell  in  tlie  ttnot,  imd  was  picked  up  in«ensibl#,  «i^j 
eome  Arterial  bk-eding  froDi  a  sralp-wound  at  the  uypvx  and  back  port  of  1^  j 
liead ;  the  bone  was  not  exposed.  Ho  ittmninvd  in  n  ittftt«  of  collap*«  for  i 
time,  and  when  he  begun  to  rally  lie  became  so  violent  that  two  men  w^^i 
obliged  to  hold  turn  down.  It  apponred  thnt,  on  the  previous  day.  he  had  ImIJ 
for  the  first  time  in  hid  lifu,  ttutue  kind  of  convuUirH  Gt,  but  vritboot  im| 
frothing'  at  the  mouth.  Ho  was  freely  purpod,  and  on  the  following  dav,  i 
complained  of  iuten>^e  pain  in  tlie  head,  he  wiu4  bled  to  l«n  ouncM.  Thtj 
continued,  and  thus  lie  went  on  for  Beveral  days  with  intense  pun,  no 
standing  that  he  was  bled  serernl  times  and  put  upon  calomel  and  be 
Un  the  si:(tb  day,  tlie  bune  under  the  acnlp-wuuiKl  bcuauic  expuaed,  anja 
soft  parts  in  the  neighl>.>urhood  slightly  ccdematoua.  On  the  seventh  V 
early  in  the  momin;^,  this  niau  wms  seized  with  hiccough,  and  snddenly 
into  a  state  of  coma;  the  insensibility  whs  complete;  the  pupils  act«d  ' 
there  was  no  stertorous  breathing;  the  pulse  was  feeble  and  running.  A I 
time  ofturwards,  it  was  detiTmined,  at  a  cnnsultation  of  scTe.ral  surgeoa^l 
a  tK'phine  should  be  applied  over  the  expowd  bnne,  in  case  there 
pereliunce,  be  any  matter  b(>tween  the  bone  and  the  dura  niBter.  No  i 
was  found.  The  bone  and  the  dura  nmter  were  bealtby.  The  pDtMt  I 
tinned  much  in  the  same  state,  and  died  in  tlie  ercmng.  Som«  aeroo*  < 
WHS  found  botween  the  araclinoid  and  the  pia  mnter,  CApecinllj  at  the  !)•■  41 
the  bmiti ;  there  wa^  no  lymph  in  any  part;  the  membmnua  were  quitf  tna** ' 
]uireut,  and  the  pta  mnter  not  i-ongetnted.  The  ventricles  were  dilated,  ml  | 
lillt'd  with  n  large  quantity  of  fluid;  the  brain  itself  wiui  waler\'  1ll^)lll!lH;<l, 
and  soft.  In  one  of  the  convolutions,  at  the  base,  there  was  a  small  tubMcoic  i 
deposit,  of  the  also  of  a  pea,  and  amitcd  this  the  parts  were  soft  and  injidil  j 
to  about  three  lines  in  circum  fere  rice.  No  tuWrcular  matter  was  found  in  tt§  j 
of  the  otlier  organs,  which  were  all  sound. 

What  are  the  symptoms  of  traumatic  intra-critnial  inflanunt- j 
tion?  Amongst  the  first  symptoms  nsually  noticed  vnW  be" 
pain  in  the  head,  more  or  less  intense,  sometimes  confined  to  J 
the  seat  of  the  blow,  sometimes  spreading  from  this  over  thij 
whole  head  ;  feverishness,  witli  a  hot  skin  and  increased  poln;] 
contraction  of  the  pupils ;  intolerance  of  light  and  of  son 
Afl  matters  get  worse  these  symptoms  increase^  become 
and  more  marked,  and  are  soon  followed  by  disturbance  of 
brain- functions  ;  sickness,  restlessness,  constant  tosaing 
convulsions,  delirium ;  then  drowsiness,  osclUation  and  diUte- 
tion  of  the  pupils,  twitchings  and  spasms  of  the  muscles,  coma, 
relaxation  of  the  sphincters,  paralysis,  and,  as  indicatire 
suppuration,  rigors. 

Such  are  the  varied  symptoms  at  different  stages  of  inflamma 
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toTT  miflchief  following  an  injury  of  the  head.  In  some  cases 
all  these  symptoms  maybe  present,  and  even  manifest  them- 
selves in  this  regular  onler  of  snccession.  But  in  most  cases 
the  srmptoms  vary  much  in  many  respects.  Cases  may  be  met 
«itli  in  which  some  of  these  symptoms  are  altogether  wanting ; 
uid  in  other  cases,  a;Tain,  a  single  group  of  symptoms,  or  some 
oueeyinptom  or  another,  may  be  stronf^Iy  marked.  Indeed,  in 
practice,  it  will  be  fomid  that  these  variations  give,  as  it  were,  t-o 
rach  case  special  features  of  its  own^ — ^feutures  which  may  render 
the  ci«o  more  or  less  difficult  of  diagnosis  as  to  its  real  nature. 
In  enumerating  these  sj-mptoms,  injuries  of  the  head  have 
1)een  spoken  of  as  a  whole.  And  now  arises  the  question, 
whether  tniumatic  infiammation  dependent  upon  one  form,  can 
be  distinguished  from  that  dependent  upon  another  form  of 
Can  it  he  said,  in  this  case,  that  the  brain  alone  is 
and  in  that  case,  that  the  migchief  is  confined  to  the 
ibranes  9     I  believe  not. 

a  case  of  concussion  and  scalp-wonnd,  it  cannot,  for  instance, 

Iw  said  positively,  from  the  s^Tiiptoms,  that  they  depend  upon 

infliimmation  of  the  brain-substance  and  its  investing  niem- 

hnoes  ctmnected  with  the  concussion,  or  ujkiu  iiifl;iintnaiion  of 

tbe  parietal  membnuies  connected  with  a  concision  of  the  bone. 

Xeither  can  we  say  positively,  when  suppunUion  takes  place, 

that  the  matter  is  immediately  under  the  bone,  or  within  the 

brain-substance.     True  it  is  that  this  cannot  be  done.     But  an 

inference,  and  a  good  one  too,  may,  I  think,  be  drawn  from  the 

time  at  which  the  8yraj>tt.im8  of  inHaminatory  mischief  begin  to 

show  themselves.     If  tlie  intlammator)'  symptoms  are  dependent 

npon  concussion,  they  will  be  apparent  at  a  very  early  period 

after  the  accident ;  indeed,  in  many  cases,  they  begin  within  a 

few  hours  :  and  tliis  is  what  might  have  been  expected  from  the 

intense  congestion  which  exists  in  the  brain-substance  and  its 

investing  membrane,  the  pia  mater,  after  a  severe  case  of  con- 

duaion.     In  contusion  of  the  brain -substance,  on  the   other 

hand,  it  often,  nay  generally  happens  that  the  symptoms  of 

inflammation  do  not  set  in  till  the  fourth  or  the  fifth  day ;  all 

effects  of  the  injurj-  may  appear  to  have  passed  away  up  to  that 

period,  and  then  comes  the  traiu  of  8)'mptoms  indicative  of 

inflammation.     But  in  inflammation  spreading  from  a  contused 

bone  to  the  parietal  membranes,  the  mischief  may  smoulder  for 

»  time,  for  many  days,  for  two   or   three   weeks,  and  then 

voddenly  burst  forth. 
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The  period  at  which  the  inflamcaatorj  Bytnptoms  be^n  after 
the  accident,  may,  then,  be  of  value  in  our  endearourit  at 
estabUshing  a  diagnosis,  and  especially  if  there  be  any  local 
signs  about  the  bone  to  guide  us. 

Attempts  have  been  made  at  a  differential  diagnoBiB  of  in- 
flammation of  the  various  parts  and  structures  of  the  braiiu 
Inflammation  of  the  upper  and  under  parts  of  the  brain  maybe, 
it  is  said,  distinguished  from  each  other;  and  so,  too,  it  is  said, 
may  iuHammatiou  of  the  lining  membrane  of  the  ventricles,  ai 
well  as  iuHammatiou  of  the  cortical,  be  distiuguished  from  that 
of  the  tubular  structure. 

I  cannot,  however,  say  that  I  think  we  are  at  present  reoUy 
in  a  position  to  go  so  far  aa  all  this.  To  take  an  example  from 
two  of  our  modern  teachers.  'Inflammation  of  the  tubulw 
portion  of  the  hemiapherea  is  characterised  by  the  appearaacc 
of  convulsions  previous  to  any  sign  of  mental  excitement' 
Such  is  Mr.  Solly's*  opinion.  And  Sir  T.  Watson's  :t  *  When 
the  attack  comes  on  with  a  sudden  fit  of  convulsion,  the  in- 
flammation has  commenced  in  the  pia  mater,  or  arachnoid.' 
Can  anj'thing  illustrate  more  forcibly  the  diiiiciUtiea  by  which 
we  must  be  surrounded  whenever  we  may  attempt  to  draw  an 
accurate  diagnosis  of  the  exact  parts  of  the  cranial  contents 
involved  in  an  inflammatory  attack? 

It  must  be  borne  in  mind  that  convulsions,  that  is,  convnl- 
fiions  violently  affectii^g  the  whole  body,  may  make  their 
appearance,  after  an  injury  of  the  head,  under  verj-  different  cir- 
cumstances. They  may  come  on  immediately,  or  shortly  after 
the  accident ;  they  may  como  on  a  few  days  alter  it.  In  tie 
first  instance,  they  can,  aa  a  matter  of  course,  have  nothing  to 
do  with  inflammation  ;  they  may  pass  off  just  as  suddenly  u 
they  came  on,  and  leave  the  patient  without  a  single  sign  to 
denote  that  they  arose  from  any  actoal  lesion  of  the  parts  cob* 
tained  within  the  skull.  And  even  in  the  second  instance, 
making  their  appearance  at  the  period  when  inflammation 
usually  sets  in,  the  couvuUioiiB  may  lead  us  to  suppose  thai 
there  ia  inflammation,  when  it  does  not  exist  in  reality.  Thi( 
I  have  seen  now  and  then,  and  some  well-marked  instances  of 
this  state  of  things  are  mentioned  by  Sir  B.  Brodie.} 


*  OhOui  BratH,  2d  edit.,  p.  457. 

+  Led.  on  the  Pract.  of  Phytic,  3d.  edit,  vol.  i.  p.  3«4. 

t  Med.~Chir.  Tratu.  vol.  xIt.  p.  307. 
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Next,  we  have  to  deal  with  the  treatment  of  this  traumatic 
M|ngn^lial    inflammation.     And,  iirat,  as    to    blood-letting. 
im^^it  is  to  read  of  the  enormous  quantities  of  blood  di*awn 
from  patients,  under  such  circumstances,  in  former  times,  and 
ewQ  but  a  few  years  back.     Some  cases,  it  is  true,  recovered 
ifler  this  heroic  treatment,  and  nothing  short  of  this,  it  is  said, 
could  have  saved  the  life  of  the  patient.     But  the  practice  of 
Uje  present  daj-  in  the  wards  of  our  large  hospitals  tells  a  very 
difll?reiit  tale.     For  years  past,  I  have  never  seen  any  of  those 
frightful  blood-lettings  which  I  used  to  witness  in  the  early 
,  j«rt  of  my  cai-eer.     Even  in  intra-cranial  traimiatic  inflam- 
mation we  are  now-a-days  much  more  sparing  of  blood — and 
I  lightlv  so,  too. 

Whenever  blood  is  to  be  drawn  from  the  arm,  the  general 
condition  of  the  patient  should  be  carefully  looked  to,  and,  if 
tlie  Ion  of  a  few  ounces  only  of  blood  produce  an  intermission, 
i  fluking  tif  the  pulse,  tlie  bloud  should  no  longer  be  allowed  to 
flww.  Hie  patient*  with  whom  we  have  to  deal  in  the  present 
dij"  certainly  do  not  require,  neither  coidd  they,  I  think,  bear 
the  loss  of  much  blood.  I  am  speaking  now  of  thii  patients, 
aucli  bs  I  find  them  in  the  wards  of  our  LonJou  hospitals. 
Tbey,  at  any  rate,  certainly  do  not  require  much  blood-letting. 
If  it  be  thought  absolutely  necessary  to  flraw  blood  from  the 
tno,  it  had  better  be  done  by  small  bleedings,  repeated  at 
iBtervala  according  to  circumstances.  It  is  on  all  accounts 
Mter  to  act  thus  circunispt'ctly  than  to  try  to  cut  short  the 
Mftammatory  attack  by  large  bleedings.  And  in  every  one  of 
Wr  bleedings,  not  only  ought  we  to  look  to  the  general  con- 
teu  of  the  patient,  and  the  st^ite  of  the  pulse,  but  most  care* 
W  should  we  be  to  examine  the  blood,  not  so  much  for  the 
ttke  of  seeing  whether  it  is  buiFed  and  cupped,  as  for  the 
ftUtive  pro|>orti<ins  of  the  solid  and  fluid  part*  of  the  blood.  A 
luge  amount  of  serum  with  a  smait  clot  tolls  us  that  we  cannot 
*ili  safety  proceed  further  with  our  bleedings. 

years  ago,  I  watched  a  case  whereiu  repeated  bleedings, 
a  short  time,  were  resorted  to  for  supposed  inti*a-cranial 
-tion  after  concussion.  A  few  hours  after  the  last 
Wing,  which,  although  a  small  one,  appeared  to  me,  when 
todered,  not  to  be  required,  Uie  patient  suddenly  became  per- 
*wtly  comatose  and  died  some  nine  hours  afterwards.  There 
*»a  not  a  vefitige  of  piw  or  of  lymph  in  any  part  witliin  the 
*kttll,  but  large  quantitie«  of  water  had  been  effused  into  the 


ventricles,  and  some  water  was  also  found  in  the  snb-arachaa 
tissues.     The  other  organs  were  all  healthy,     I  bare  &1' 
thought  that  this  patient  died  of  over-bleeding. 

lu  many  cases,  after  the  first  bleeding  from  the  arm,  it 
most  advantageous,  should  further  blood-letting  he  deem 
indispensable,  to  resort  to  local  bleeding  by  means  of  lee^ 
applied  to  the  head,  or  cupping  on  the  nape  of  the  neck, 
was  a  favourite  practice  with  Sanson  to  have  leeches  appli 
'en  permanence,'  in  different  parts  of  the  head,  at  diffem 
times;  and  especially  on  the  temples,  and  over  the  ma«t( 
processes. 

As  a  matter  of  course,  the  room  is  to  be  darkened,  the  ha 
shaved,  and  raised  higher  than  usual. 

Purging,  free  purging,  is  to  be  brought  into  play  as  soon 
possible.  It  is  a  most  valuable  remedy,  and  one  upon  which  i 
practical  men  very  justly  lay  great  stress,  and  none  more 
than  Dr.  Abercrombie,  who  does  not  hesitate  to  say  that,  accor 
iug  to  his  own  experience,  more  recoveries  from  head-affedjg 
of  the  most  alarming  aspect  take  place  under  the  use  cm^| 
strong  purging,  than  under  any  other  mode  of  treatment. 

And  then  comes  the  local  application  of  severe  cold  to  I 
shaved  head.  This  is  a  powerful  remedy,  and  not  to  be  a 
without  all  due  caution,  for  the  effects  of  it  are  sometimes  mi 
striking.  If  thought  necessary,  pounded  ice,  or  the  cold  doucli 
are  the  means  the  most  rciullly  obtained  and  used  in  soi 
cases. 

One  of  the  earliest  remedies  should  be  mercury,  calomel 
small  doses,  and  frequently  re{>eated  until  the  gums  begin  tn 
affected.  Is  opium  to  be  combined  with  it?  Abont  this  thi 
is  great  diversity  of  opinion.  By  some  sui^eons,  opiatn 
these  cases  is  strongly  condemned  ;  by  others,  it  ia  used  wit 
out  scruple.  I  have  frequently  seen  calomel  and  opium  (C 
scribed  in  traumatic  inflammation  of  the  brain  and  its 
bnines,  by  some  of  the  most  practical  and  best  surgeons, 
I  must  say,  without  any  of  the  drawbacks,  as  far  as  I  con 
perceive,  so  commonly  adverted  to.  And  opium,  or,  better  sti 
morphia,  is  doubtless  of  great  value  in  many  chaos  preeeotii 
some  of  the  most  characteristic  symptoms  of  inflammation, 
furious  delirium  supervening  a  few  days  after  an  injury  of 
head,  with  well-marked  syniptoms  of  an  inffamimitory  attac 
calomel  and  morphia  are  of  the  utmost  use.  Of  tliis,  abundi 
prools  are  to  be  found  in  the  best  authorities ;  and  practicall; 
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I  hinv  several  times  wifcneBsed  the  beneficial  efi'ects  of  these 
rciuedies  in  such  cases. 

Antimony  I  hiive  always  avoided.  I  know  that  it  is  frequently 
a«d  by  some  stirgeous  of  great  eminence ;  but  I  have  always 
been  oiraid  of  the  vomiting  which  it  might  produce.  It  is  an 
uncertain  roniedy  in  this  respect,  and  I  hare  often  seen  even  a 
small  dose  produce  sickness. 

Ath  we  to  use  blisters?  Not,  I  think,  in  the  first  stage. 
Uter  un  they  often  prove  most  beneficial,  and  may  be  applied 
orer  the  head,  or  nape  of  the  neck.  The  French  surgeons, 
bowever,  and  especially  Boyer,  advocate  the  early  use  of  a 
UiitenDg-cap  to  the  head.  And  should  a  blistering-cap  have 
beftn  thus  applied,  great  benefit  may,  occasionally,  be  derived 
from  the  use  of  mercury  to  the  blistered  surface,  which,  in  fact, 

II  to  be  dressed  with  mercury. 

hi  estimating  any  plan  of  treatment  in  cases  of  inflammation 
after  injuries  of  the  hertd,  great  care  must  be  taken  to  examine 
thoroughly  into  the  state  of  the  different  viscera,  and  especially 
trf'the  kidneys.  This  is  a  point  to  which  I  have  already  more 
thin  once  adverted ;  and  feeling  an  I  do,  from  practical  experi- 
the  absolute  necessity  of  not  overlooking   thia  matter, 

un  do  I  allude  to  it  in  this  subject  of  traumatic  inflamma- 

A  healthy  or  a  diseased  condition  of  the  kidneys  may  not 
'  Unly  lead  as  to  modify  our  treatment,  but  our  views  of  the  case 
fannd,  knowing,  as  we  nnw  do,  how  it  sometimes  happens 
i  the  very  symptoms  about  the  head  are  dependent  upon  the 
dtteased  condition  of  these  viscera. 

If  recovery  takes  place  after  intra-crauial  inflammation,  the 
patient  should  be  put  upon  his  guard  against  running  any  risk 
of  a  relapse;  and  especially  should  he  be  cautioned  about  his 
mode  of  living,  and  his  future  habits  for  some  time  to  come. 
There  is.  it  is  well  known,  no  class  of  cases  which  require  more 
after-care,  and  none  in  which  a  relapse  is  so  apt  on  the  slightest 
provocation  to  take  place. 

Bat  notwithstanding  all  our  endeavours,  the  inflammation 
may  get  ahead ;  symptoms  of  pi-essnrc  follow  ;  nnd  then  comes 
the  question  of  applying  the  trephine. 

In  discussing  the  question  of  perfoiutiug  the  skull  in  contused 
bone,  and  in  fractures  with  symptoms  of  iutra-era,nlal  suppura- 
tion, it  wafi  settled  that  the  dura  mater  is  to  be  divided  if  there 
■re  evidences  of  matter  underneath  this  membrane ;  that  is,  if 


the  dnra  mater,  tense,  and  without  any  pulsation,  bulges  mto 
the  trephine-hole ;  and  some  ctises  were  mentioned  iu  which 
the  patient's  life  had  been  saved  by  this  proceeding^ — ca«es  m 
which  circmnscribed  sappuratiou  had  occurred  within  the 
arachnoid.  But  nothing  was  said  about  the  treatment  of  abac«8Sj 
within  the  brain-substance,  such  abscuss  not  bein;^  necessarily 
connected  either  with  contusion  of  the  bone  or  with  fracture. 

An  abscess  may  form  in  the  brain  after  any  and  every  kind  I 
of  injur}-  of  the  head;  and  it  is  with  this  abscess,  which  marl 
give  rise  to  the  symptoms  of  pressure,  that  we  hare  now  toj 
deal. 

In  such  a  case  it  may  occur  that  the  matter  in  the  brain  isj 
let  out  by  simply  taking  away  a  piece  of  the  bone,  the  dum 
mater  underneath  beinn^  in  a  sloughy  condition. 

Thus  it:  liftjtpi-iiMl  ill  n  ('ft-Bd  Rt  Sl  f}mtrf:e's  TTofljiiljil,  h  fpw  tprts  back,  xmiat 
the  caro  af  Mr.  C'lvwr  llnwkius.  The  Irepliiue  waa  applieil  ctpt  an 
portion  of  the  lefl  parietjd  for  w»U-iiinrked  ^yuiptoms  of  cooipressdon  of  tiil 
brain  which  had  come  on  n  month  [ift«r  the  arcident.  Ilie  operation  vttJ 
perfoniied  uhiUt  the  nuppoMtion  tliAt  mattur  would  be  found  betwoen  the  I 
utd  the  dura  Diattr :  but  Auch  wns  not  the  case  ;  thp  dura  niat^r  proved  to  1 
in  A  slou^'ljy  fitaii>,  wiib  nn  upeiiing',  of  the  sizo  nf  the  thumb,  throu;,'h  wluck| 
ewaped  a  quantity  nf  vpry  fnul  matter  and  brain-like  sulMtanco.  The 
died  five  days  after  the  operation  ;  and  then  was  found  in  the  hack  part  nf  1 
left  hemisphere  a  good-sized  abscesa,  extending  down  to  the  l&ti*rai  vent 
into  which  it  bad  neorlj  burst 

It  happens  more  frequently,  however,  that  the  dura  mater  ill 
not  in  this  slonpfhy  state.  One  is  led  by  the  symptoms  to] 
divide  this  membrane,  and  then,  finding  that  this  aifords  noj 
relief  to  the  symptoms,  is  one  warranted  in  cutting  into 
brain  in  seai'ch  nf  an  abscess  •>  The  warrant  in  such  a  diffic 
matter  necessarily  depends  upon  the  circumstances.  Slioald| 
there  be  good  reason  for  believing  that  a  cerebral  abscess  exirtal 
under,  or  in  the  neighbourhood  of,  the  part  of  the  skull  per-j 
forated,  there  is  no  doubt  that  one  would  be  warroiited  in  in 
cising  the  brain. 

Roux  •  laid  open  the  dura  matfr,  and  finding  nothing  nndor  this  mcmbriDul 
proceeded  no  further.    Thv  ^orniptonis  tncreruwd,  and  the  patient  died  iu  ■  fe* 
days.     Iinniediately  under  th«   cnrtica]  subatance  of  the  bruin  was  a 
abecedB,  situated  a  little  b<.-low  and  behind  the  spot  trephined.     The  mattd^ 
rniftht  easily  hav^  ))een  reached  by  a  very  sU^'bt  cut  in  tbp  brain  at  this  put  1 
and  in  nuch  a  caac,  with  decid<*d  PTuiptiiniA  of  mmprCMion,  one  mav  vrfO 
regret  that  no  attempt  at  all  was  made  to  find  the  matter. 


ChasSBi^ac,  Haies  de  Tete,  p.  102. 
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r.  L.  Petit  *  WIS  innre  fortun&to  in  the  iasue  of  hia  cam  of  tnuniatic  iibsccRs 
Htf  bmin.  This  cu1i*bnit«il  vurgvoii  Uvpannt^  the  lieiid  of  a  child,  niue 
r»  old,  for  a  compound  fnuituro  with  cl«pt?ftiMion.  Kevpiish  symptoms  set  in 
the  Hdh  or  n.\ih  duv:  on  the  followiuji^  day  the  wuiind  was  dry,  and  tho 
k  nuit^r,  of  A  darkifih-brown  colour,  bulged  into  the  trephine  hole :  eridootly 
«  ma  matter  undvr  the  durft  mater;  tlii«  membrane  wu*  diridedf  and 
ible^Monful  of  brown,  fetiil  M>ru««ity  esciiped.  'l^e  symptoms  were  not 
(Ted  by  titis  operation,  bat  nolhinfr  fiirlhw  was  don*.  Matters  went  on  from 
to  worse,  and  there  was  but  little  hnpe  l^ft,  when,  nn  the  aociond  moruing 
r  tlw  operntion,  the  little  fellow  appeared  to  he  much  better.  The  ini- 
'emeot  which  had  taken  place  was  explained  when  the  hood  wns  dresMMl ; 
rjrc  quantity  of  foul  pu«  was  found  in  the  dressings,  which  were  saturated 
t  it,  and  this  had  coiue  from  a  Urge  absceAs  in  the  brain,  which  had  burst 
Dg  the  night.  The  patient  waa  quite  well  within  two  months  afterwarda. 
;  was  th*  fortunate  iMue  of  this  case  which,  doubtless,  led  M.  Ve]peHU+  to 
mmeDd  delaying  tho  incision  into  the  brain  whenever  the  symptoius  ore 
nty  urgent  In  thus  delaying,  M.  Velpeau  thinks  that  if  matter  existed 
be  farain,  it  would,  in  all  probability,  gnwlnally  push  its  way  towards  the 
kine-hole,  and,  at  any  mte,  render  the  operation  less  hazardous. 
ii|)aytren.t  far  from  wiuting  thus,  at  once  plunged  a  knife  into  the  brain, 
tlKavby,  in  all  probability,  saved  the  life  of  his  patient.  A  young  man 
fltmck  on  the  top  of  the  head,  in  a  brawl,  ^vith  a  tmife,  the  blade  of  which 
•  ia  tiie  bone,  after  having  perforated  the  t-kuU:  but  the  exact  nature  of 
iajUTT  waa  overlooked  by  a  8urge<jnj  who  simply  brought  the  lips  of  the 
Dtt  together.  The  wound  healed  readily,  and  everything  went  on  well  for 
ral  yeATSf  mvo  some  occasional  pains  about  the  scar.  This  man  was  suV 
Oltly  admitted  into  the  Hutel  Oieu  la  a  stiltc  of  stupe  fact  inn,  into  which 
ad  roddenW  fallen.  On  exauiining  tlie  scar,  a  foreign  body  wna  clearly  felt 
maaAh  it.  and  ihi^i,  when  laid  bare,  proved  to  he  the  {xjiut  of  the  knife. 
tBBnfaine  was  applied :  the  syiuptnms  ncvertheletw  continued,  und  poralyms 
be  vppoette  aide  of  the  body  made  its  appearance.     The  dura  mater  waa 

laid  open  :  nothing  was  found  under  this  raembnuie ;  a  knife  was  tlierefoi-e 
ig<ed  intiJ  thf  brain,  and  immediately  a  largo  quantity  of  matter  flowed  out. 
t  rcry  night  all  the  ftymptoms  disappeared,  and  the  patient  itltimutely 
wwd. 

apuytrec's  bold  proceeding  woa  followed  by  complete  sncoew.  And  bo,  too, 
bt  I>e  la  Peyronies  have  been  equally  succesdrul,  had  he  been  alIowe<l  to 
tkat  which  he  wished.  A  man  wnn  trepanned,  and  a  large  quantity  of 
tar  vma  evocuDtcd  fiuui  under  the  bone,  with  great  rulief  to  the  symptoms. 
jlw  neosd  morning,  boweror,  the  symptnnm  wure  as  hnd  ns  ever.  I)e  la 
nose  laid  open  the  dura  mater,  and,  finding  nothing  there,  propowd  cutting 

the  brain  ;  but  this  was  declined.     The  patient  died.     An  absceas  was 
id  in  the  brain  at  the  depth  of  tiirco  or  four  lines,  and  immediately  under- 
li  tb«  opening  in  the  skulL 
nd  witldn  the  )a«t  f«w  years,  a  surgeon  ||  has  b«en  bold  enough  not  only  to 
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make  sevenil  different  cuts  into  dirpra  parte  of  the  bxain  for  a  tna 
abscess,  but  evett  to  lay  o]^q  oho  of  tbe  Interal  Tentricloa  for  tlio  evncn 
oF   matter  Iherem  conlaiuod.     In  thU  case  a   niiui,  aped  fortr,  met  witfal 
severe  compound  fracture  of  tlie  skull,  aud  uUimately  loat  aeveral  pieces  of  I 
frontal  bone.      He  did  wcdl,  but  five  'wucks  after  the  remoTal  of  the  ' 
cerebral  dymptomj*  made  their  appearance.     The  scar  was  laid  open,  and  1 
more  pieces  of  loose  bone  wore  taken  nway.     The  symptoms  still  pcmitiq 
r>r.  Detmold  was  led  to  tbink  thnt  there  was  an  abacess  in  Ibo  brain. 
near  was  now  directed  off,  with  the  portion  of  tht-  dura  mater  to  which  it  i 
attached ;  an  incision  an  inrh  long  and  half  an  inch  dei'p  wajn  then  made  id 
the  brain-eubstance,  and  a  thick  stream  of  healthy  pud  flowed  out 
eymptome  were  at  once  relicTed,  and  the  patient  progressed  most  sati^ftcb 
until  hernia  cerebri  occiurred.    This  was  kept  down  byprftwure;  and  oo  I 
eiffhteentb  day  af^er  the  opcmng  of  the  abscesn,  the  putient  whh  about,  al 
thrnugh  whii'h  a  prube  could  be  pSAied  into  n  cavity  in  the  luiteriar  Inbe  of ) 
brain  («till  rfioaining^,     Throe  weeks  afterwards,  aJtbough  he  felt  very  well,  t 
man  hegan  to  lose  his  memory;  he  even  forgot  his  own  name,  and  could  J 
lon^'cr  read  nor  write,     The  parts  involved  in   the  injury  became  hot  i 
PWoUen,  and    ntupor   rcnppeiired .      A   frpsh    inpinion   was    made   thniagli  1 
inte^nimentfi  into  the  hrniii,  but  this  time  no  matter  followed ;  the  svt 
however,  appeared  to  be  greatly  relieved.     Dr.  Detmold  probed  the 
and  found  tbat  the  instrument  passed  four  laches  and  a  half  into  the  1 
towards  the  lateral  ventricle,  into  which  it  was  thoufrht  that  tht«  aUcflfii  I 
burst     The  p.ttient  contiuued  to  mt^ud  for  a  tim<',  but  five  days  af^enraidil 
became  speechleaa.     Jt  was  then  tlmught  advisable  to  explore  for  moif  i 
and  seven  weeka  after  the  firnt  ineisimi,  anothp-r  one,  an  inch  and  a  half  < 
was  made  into  the  brain,  and  a  probe  passed  in  nearly  five  inches, 
after,  matter  6owed  freely  through  the  wound.    The  parient  «ank  the  1 
evening.     Both  ventricles  contained  a  large  quantity  of  thin  pus,  and  at  I 
anterior  comer  of  the  roof  of  the  letY  onu  there  was  the  last  inciaion. 
brain  itself  was  vascular,  ajid  nothing  more. 

There  ure  many  boM  deeds  in  the  records  of  surjycrv  ap 
taining  to   injuries   of  the  head,  but  Dr.  Detmold's  most  I 
classed    amongst   the   boldest.      The   first    incision 
saved  the  man  from  impending  dcatii ;  and,  in  the  state 
he  was  snbaeqiiently  in,  it  might  be  argued  that  he  was 
the  worse  off  for  the  other  incisions,  which  offered  him  the  ( 
chance  of  safety,  if  chance  of  safety  there  was.     Few  sup 
willj  however,  be  found  to  follow  Dr.  Detmold's  example. 
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ilOKB   nr   THE   STRnOTtIRK   OP    SpINE   AGAINST   COMMON 

Injuries. 


TDENTS  to  the  vertebral  column  derive  their  chief  im- 
>rtance  from  endan^rlng  the  spinal  cord.  It  ma,j  assist 
bling  ns  to  estimate  the  comparatire  liability  of  different 
3f  the  spine  to  be  injiu-ed  and  the  relative  severity  of  the 
in  the  varions  Mnda  of  violence  to  which  it  is  exposed, 
hke  a  general  survey  of  its  striictnre  and  uses,  before 
k  on  the  proper  subject  of  this  essay. 
feine  serves  several  distinct  offices  iu  the  skeleton ;  some 
ch  appear,  at  first,  incompatible  with  others.  It  is  a  pillar 
staining  weight,  a  girder  for  connecting  distant  members, 
istic-jotnted  mechanism  for  motion,  a  supporter  of  the 
ff  breathing,  and  a  tnbe  for  containing  the  most  vitally 
feant  organ  next  to  the  brain,  the  medulla  spinalis.  The 
of  the  spinal  cord  is  secured  in  various  ways.  Being 
Mn  the  centre  of  the  column,  it  occupies  neutral  ground 
P6ct  to  forces  which  might  cause  fracture.  For  it  is  a 
r  mechanics  that  when  a  beam,  as  of  timber,  is  exposed 
Akmge,  and  the  force  does  not  exceed  the  limits  of  the 
1  of  the  material,  one  division  resists  compression,  an- 
ation  of  its  particles,  while  the  third,  between  the 
a  negative  condition.  Applying  this  principle  to  the 
column,  it  will  presently  be  seen  that  the  violence 
to  fracture  is  in  the  majority  of  cases  directed  so 
nd  it  forward.  Consequently,  the  anterior  segment  will 
ct  to  compression,  the  posterior  to  laceration,  and  the 
«diate  will  be  in  a  neutral  state.  Now,  the  fore  part  of 
ine,  by  the  peculiar  structure  of  the  bodies  and  inter- 
nal cartilages,  is  admirably  calculated  to  resist  the  effects 
Ine  preBBiire ;  the  back  part,  by  the  arrangement  of  its 


I 
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BUineroas  fibrous  and  elastic  UgamenU,  is  equallj^  adapted 
resist  the  effects  of  a  rending  force ;  aad  tlie  Bpinal  cord,  situal 
between  the  two,  occupies  the  place  of  least  danger.    Aga 
the  cord  is    specially   guarded    by  the   elasticity    and  ma 
graduated  fiexibUity  of  tlie  column.     As  each  vertebra  me 
the  next  below  at  three  distinct  snrtaces  of  contact — the  bo 
and  two  articular  processes — it  follows  that,  when  the  snjl 
incumbent   weight    falls    upon    it,  the  pressure  is  distribu 
through  these  difterent  lines  of  support.     la  the  bodies, 
force  will  be  broken  by  the  intervertebral  cartilages  acting 
buffers ;  in  the  articular  processes,  which  are   wedge-«h^ 
and  articulated  with  the  thin  edge  of  one  pointing  to  the  b 
of  the  other,  it  will  be  gi-atlua!ly  lessened  by  the  broader  p 
tions  of  Iwth,  approxiumiiiig  in  pntportion  to  the  compreM 
The  niutunl  interlocking  of  the  adjoining  vei-tebree,  caused chi 
by  the  ascending  articular  processes   being  overlapped  ft 
behind,  and  the  descending  from  the  front,  has  the  effefll 
limiting  tlie  motion  of  any  two  or  three  vertebrffi  within  an 
sphere,  but  does  not  prevent  a  considerable  range  in  sera 
There  being  various  grades  of  flexibility  in  the  dift'erent 
of  the  spine,  certain  curves  are  iutrocluced  near  the 
junctions,  to  equalise  the  movements ;  for,  as  the  force  di 
on  any  part  must  impinge  on  a  series  of  oblique  siu*face8,  wl 
travelling  along  these  curves,  it  will  be  transmitted  fruui 
vertebra  to  auotlier,  with  gradually  diminishing  impulse, 
exhausted.     Another  provision  for  the  safety  of  the  spiiuil 
is  seen  in  the  way  in  which  it  is  attached  with  its  menibi 
to  the  interior  of  the  vertebral  canal.     The  cord  is  small 
pared  to  the  area  of  the  canal ;  hence,  inst«ad  of  the 
being  in  close  contact  with  the  osseous  su]*face,  as  tbe 
mater  is  with  the  cranium,  it  is  separate,  except  at  the  foi 
magnum.     The  whole  way  down  the  canal,  the  theca  is 
at  intervals  to  the  sides,  by  those  processes  which  it  sf 
to  enclose  the  spinal  nerves,  as  they  emerge  at  the  inb 
bral  foramina.     Within,  the  visceral  amchitoid  membrane 
far  apart  from  the  pia  mater,  which  invests  the  cord 
that  a  layer   of  subarachnoid  fluid  of  considerable  thick 
intervenes,  and  stUTOunde  the  cord.     Thus  the  meduUa  floita^ 
it  were,  on  a  water-bed :  that  bed  being  hung  within  the 
by  cords,  much   in    the    same  manner  as  a   sailor  sliuj 
hammock  in  his  cabin.     The  last  example  that  may  be 
of  a  special  arrangement  in  the  structure  for  averting 
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be  cord  is  snggeated  by  observing  the  mode  of  its  termi- 
i  within  the  vertebral  canal.     In  qnadmpeds  and  even  in 

Inring  foetal  life,  the  cord  is  continued  along  the  whole 
»e  of  the  canal  to  the  sacrum.  But  in  adult  man  the  cox*d 
ins  to  diminish  in  size  at  the  last  dorsal  vertebra  ;  it  then 
srs  to  a  point,  and  ends  opposite  the  second  lumbar  vertebra, 
the  last  three  inches,  it  is  covered  so  thickly  hy  the  roots 
ihe  Itunbar  and  sacral  nerves  as  to  be  concealed  from  view. 
5w  the  part  where  the  cord  terminates,  the  canal  is  occupied 
r  by  the  cauda  equina,  composed  of  a  leash  of  long,  firm, 
Ible  roots  of  nerves,  together  with  the  theca  and  other 
liting  membranes.  It  appears  that  that  curtailing  of  the 
1  lias  relation  to  the  more  A-iolent,  and  as  they  may  be 
irded  in  reference  to  it,  unsafe  movements  performed  at 

Imnbar  region  in  man  compared  to  quadrupeds.  The 
den  bendings,  twistings,  and  j<»lting3  incident  to  the  base  of 
udble  column,  which  rests  on  a  comparatively  solid  foun- 
kD»  the  pelvis,  and  which  from  being  upright  lias  the  wliole 
erincumbent  weight  concentrated  upon  it,  are  somewhat 
ierated  by  the  elasticity  of  the  region,  as  well  as  by  the 
f6  sweeping  arch  formed  by  the  vertebnc  there — a  ciure 
it  nay  be  likened  not  inaptly  to  the  C-spring  of  a  carriage  ; 
H  may  be  admitted  that  shocks  which  would  be  harmless  to 
mdle  of  root*  of  nerves  like  those  forming  the  cauda  equina, 
jht  be  destructive  of  the  functions  of  an  organ  of  such  soft 
aistence  as  the  spinal  cord,  had  it  been  prolonged  the  whole 
f  to  the  sacrum. 

Wtaketi  parts  of  the  spine. — Observation  has  shown  that 
hb  portions  of  the  column  are  more  frequently  the  seats  of 
try  than  others.  Commencing  from  below,  the  parta  re- 
Kd  to  are,  1,  the  dorai-lumbar ;  2,  the  cervico- dorsal ;  3,  thd 
^-axial  regions.  It  thence  appears  that  the  portions  most 
<ie  to  injury  are  those  situated  where  a  flexible  joins  on  to  a 
iparatively  intlexible  division.  And  it  might  be  expected 
I  such  should  be  the  case.  A  force  directed  upon  a  pliant 
t  of  the  column  will  cause  it  to  bend,  but  on  reaching  a  more 

tirt,  it  will  fail  to  do  so ;  instead,  therefore,  of  meeting 
gradually  yielding,  it  will  encounter  a  dead  resistance ; 
)e  will  be  concentrated  in  place  of  divided,  and  it  will 
le  the  strength  of  the  material.  Sir  C.  Bell  illustnitod 
point  by  the  breaking  of  a  fishing-rod.  If  the  trout-fisher 
istiDg  a  long  line  snaps  his  rod  in  twain,  the  fracture  will 
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take  pWe,  uot  in  the  centre  of  one  of  the  pieces,  but  netr 
joint — that  is,  at  a  part  analogous  to  where  the  spine  u  mod 
liable  to  be  broken. 

Sprains, 

The  whole  number  of  joints  in  the  spine  is  little  short 
eighty ;  each  articulation  being  provided  with  its  complein« 
of  ligaments.  Besides  tliese  proper  ligaments,  others  pass  fin 
vertebra  to  vertebra,  at  numerous  different  points;  amoo 
which  the  ligamenta  subflava  are  particularly  noted  for  the 
elasticity-  and  strength.  When  the  column  is  subjected  to 
Tiolent  bend  or  twist,  the  force  comes  chiefly  on  these  joi 
and  their  cordages :  but  it  may  reach  also  the  iuterm 
septa,  fasctoc,  and  tendinous  expansions  of  the  muscles.  If 
sufficiently  strong  to  withstand  the  violence,  the  fibres  cm 
posing  them  will  be  overstretched  and  torn,  sprained,  or  n 
tui-ed. 

Sprains  in  the  spine  will  present  some  diversities  of  charactt 
according  to  the  part  of  the  column  in  which  the  force 
concentrated.  If  it  fall  principally  on  the  dorsal  region,  chia 
tensed  by  rigidity  of  structm-e,  the  injury  will  be  of  the  natt 
of  a  jar  or  jolt,  affecting  a  particular  point ;  if  it  be  dirw* 
either  on  the  cervical  or  lumbar  region,  which  are  remarkal 
for  their  mobility  and  elasticity,  the  impulse  will  be  broken 
dispersed,  and  the  injury  more  general. 

Again,  in  reference  to  the  cervical  region,  it  is  to  be  notki 
that  sprains  are  liable  to  take  place  in  it  fram  a  special  auM 
Owing  to  the  skull  being  articulated  at  its  base,  near  the  miii 
on  the  summit  of  this  portion  of  the  column,  ima^inaiylil 
drawn  from  the  point  of  junction  to  the  fai-thest  convexitiw 
the  skull  along  its  periphery,  will  represent  levers,  which 
act  on  the  axis  of  motion  in  the  cervicai  vertebne,  with  !»• 
commensurate  to  their  different  lengths.  For  example,  i 
man  falling  headlong  lights  on  the  parietal  convexity  of 
side,  the  portion  of  skull  intervening  between  that  enuDCa 
and  the  occipito-atlantal  articulation,  will  be  like  a  lever,  «ld 
will  propagate  the  force  with  increased  power  to  the  cerri 
vertebrae. 

Cases  of  Sprains  of  the  Neck. — Tho  writer  hu  iMelj  had  tmd«r  to 
lUree  cases  of  sprain  of  the  neck,  oo<^urring  succassivel^  within  a  short  pn 
As  thoy  illustrate  vantiti'^i4  in  th«  accident,  the  detailB  majbe  briefly  giru- 
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E  litem,  BTmptoma  of  the  Apinal  cnrd  ImviDg  been  involred  were  prewuit 

1.  A  Tdiiiif^  inan,  in  a  Kirj)f'nt*ir'a  wrtrkulmji,  wrh  f^tr'pping'beckn'nrda,  when 
ix  »ipp«d  on  a  heap  of  planks,  and  Tell  on  his  back.  Ilia  ahouldera  were 
naiTml  on  die  planks,  bat  his  neck  and  head  passed  berond  them ;  the  head 
emae^uentlT  descended  with  a  sudden  impulse  tovranU  ttie  Aoor,  and  by  that 
■was  tha  ni;rk  underwent  an  abrupt  t>etid  hn^rkwiirdx.  Swi'llinir  at  the  back 
neck,  from  the  iH.vJ))ut  lu  tU".  iK'apuhi*,  wi  j^rent  as  to  be  visible  at  a 
e,  took  pla<%  soon  af^er  the  uccideot,  tie  vas  unable  to  keep  bis  bead 
and  before  attempting  to  do  so,  placed  a  hand  on  each  side  to  steadv  it. 
I  twelve  dajs^  he  began  to  sit  partly  up  In  1)ed,  to  take  his  meals.  At  the 
^ration  of  a  month,  having  been  provided  with  an  artitici&l  supjiort,  he  was 
I  enough  to  be  made  an  uut-patient. 
A  man,  aged  thirty-one,  while  engaginl  in  amusing  his  infant,  on  the 
and  stooping  on  bis  hands  aiid  feet,  was  springing  forvrard,  when  he 
and  rolled  over,  with  bis  bead  under  him.  The  weight  of  his  body 
)  with  an  impulse  ou  his  neck,  and  ^are  him  much  pain  from  the  twist  it 
He  lay  motiuitlas»*.  Hat  on  hi»  hack,  for  ten  minutes.  When  ha 
npted  to  move  either  his  arms  or  Iuj^a,  he  foimd  himself  unable:  and  lie 
I  sense  of  uumbnei«,  and  of  pricking,  throughout  the  body.  His  legsgnre 
under  hiu,  as  if  he  were  Intoxicated,  in  trying  to  stand.  On  being 
ht  to  the  hospital,  it  was  noccssary  to  carry  him  into  the  ward.  Wht^n 
l<ia  Um  bed,  he  moved  both  upper  and  lower  extremities,  but  in  a  feeble, 
I  manner.  Semiation  was  not  lost,  only  impaii"ed ;  he  was  itble  to  tell 
dy  what  ports  of  bis  body  or  limbs  were  touehod.  Within  twclvo 
,  both  motor  power  and  tteiiaatiou  were  restored :  and  the  paralytic  eymp- 
did  not  afterwards  return.  lie  complained  of  acute  pain  iu  the  neck, 
tieh  waa  ag-^TavaliHl  by  the  slitrhtest  motion  of  the  head;  atid  he  therefore 
pt  the  bead  perfectly  sttll.  He  lay  to  bed,  with  his  ne<-k  «unk  on  a  low  soft 
w,  propped  around  with  saud-bajTs.  Ou  examining  the  neck,  the  chief 
<  was  at  the  site  of  the  fourth  cerrical  Tertcbra;  and  thero  dceplj- 
I  swelling  could  be  purceivcd.  Tho  treatment  consisted  pnticipally  in  the 
•meot  of  absolute  rvnt  for  the  neck  ;  with  the  applk-ation  of  the  tincture 
A  plastic  shield,  or  support,  reaching  from  the  shoulders  to  the 
;  of  the  head,  baring  been  prepared,  he  was  allowed  in  a  month  to  leave 
^  bed.  Ho  cnutd  then  perform  the  nodding,  but  not  the  rotatory,  motions  of 
1h*  DDok ;  when  trying  the  latter,  he  tm'ued  his  whole  body  roimd.  In  nine 
,  the  movements  of  Uie  neck  seemed  ti>  be  quite  rc«ti.ired ;  but  he  was 
I  in  the  hospital,  for  precaution's  sake,  three  weeks  longer.  He  returned  tii 
I  occupation,  that  of  a  shoemaker,  and  called  several  tiuies  aubsei^uently  to 
ibow  that  he  was  well. 

3.  A  little  girl,  three  years  old,  of  slightly  rickctty  conformation,  with  large 
"htMdf  was  admitted  into  the  hospital,  late  one  evening,  with  pumly«i.s  of  the 
ttfpet  and  lower  extremities.  She  had  fallen  that  morning  out  of  bed,  heml 
lanmost,  and  was  izisensiblQ  for  a  few  minutes.  During  the  day,  it  wo^ 
lonarked  that  ohn  did  not  get  upon  her  feet,  or  move  her  legs;  and  that  she 
Ad  not  uae  her  hands,  as  iu  feeding  herself.  When  examined,  motor  power 
v^  obaerred  to  be  lost  in  both  upjKtr  and  lower  extremities.  Hbe  showed 
no  signs  of  pain  when  the  skin  was  pricked  anywhere  below  the  upper 
flurt  «f  ihe  chest.  ReScx  movemcnta  were  excited  in  the  lower  extremities 
vben  the  •kin  of  the  abdomen,  and  it  alone,  was  pricked ;  and  then  the  child 


gtxo  a  slight  cry  of  pnin.    ReapinitioD  wna  naturaL    Neither  bladder  uor 
n^ttum  WAS  affected.     When   the  Lend  waa  lifte-d  from  tht*  jiUlt^w,  for  Uwr 
purpose  of  exAiaiuing  the  neck,  the  child  utten:d  cries,  Imth,  u  it  ftppcaredf 
from  tiie  pressure  of  the  6u^n«  at  tlie  hai-k  of  the  neck,  and  the  moT«iii«it^ 
during  the  praceodiD^,  she  held  the  head  in  a  stiff,  cunstrainiH]  pmitinn,  ind 
iiftor  it,  seemed  pleaacd  to  keep  the  hend  at  perfect  rest  on  the  pillow.    Koc 
tlireo  days,  nn  pcrceptihle  chungc  wiui  chserved  iu  tho  child's  conditiuo.    Ok^ 
the  fmirib,  there  were  visihle  sipus  of  improvemont.     On  the  fifth  day.  it  i 
dibCDvered  that  ehe  could  free)  v  move  both  upper  and  lower  eitr«>iuitiep,  i 
motion  of  the  bend  had  i.'(;a*Md  to  ^ve  her  pain.     The  mother^  who  had  1 
allowtid  to  stay  in  the  ho!«i«i4il,  heuip  iupaticnt  to  n;turn  houie,  took  the  chiL 
witii  her,  in  ipitu  of  the  represeutations  made  to  her  of  the  daDfrer.    Bat 
brought  the  child  repeatedljr  aft«rwarda  to  be  sotm,  and  she  remaiutid  quite  i 


Sprnins  in   ike  hitui, — Sprains  of  the  spine  are    more  fifr  — 
qucut  in  the  lumbiir  region  than  elsewhere.   Thej  are  generfll]_3." 
caused  by  forces  which  bend  the  column  downward  and  forwar«3 
in  excess.      An  ordinary  example  is  that  of  a  person  fallin^^ 
from  a  height,  and  aHghtin^'  on  his  nates.     Owui^  to  the  body 
of  the  individual,  in  such  a  case,  desceudiug  with  uniformly 
accelerated  velocity,  it  follows  that,  if  the  height  be  great,  th.«? 
momentum   will    verj'   much  increiLso    before   he   reaches   th.^ 
g^-ound ;  when  he  arrives  there,  the  descent  is  suddenly  inter- 
rupted by  the  contact  of  the  nates  with  the  ground,  but  as  the 
power  of   inertia  continues  in  force  in  the  upper  part  of  hiSm 
frame,  and  is  restrained  only  by  the  spine,  that  upper  par 
descends,  aud  expends  all  its  momentum  on  the  column ;  heoee  ] 
the  cervical  and  dorsal  reg-iona,  and  the  load  with  which  the/  ' 
are  weighted,  fall  down  towards  the  i>elvja,  the  body  is  doubW 
up,  and  a  violent  strain  ia  caused  on  the  joints  of  the  lumbu 
vertebrce.     A  bricklayer,  recklessly,  and  for  a  wager,  took  a  laip 
from  the  top  of  a  four-storied  house,  on  to  a  heap  of  loose  wid 
on  the  ground.     He  came  down  on  hia  buttocks,  and  was  fouai 
to  have  sustained  a  severe  spmin  in  the  loins.     In  a  raoderatdj 
short  time  he  recovered  from  the  effects  of  his  foolhardixieti 
Or  the  loins  may  be  sprained  by  a  heavy  weight  ikUing  on  the 
upper  part  of  the  body,  while  the  lower  limbs  are  fixed :  the 
spine  is  then  in  the  position  of  a  long  lever,  with  the  fulcrum 
situated  at  the  junction  of  its  base  with  the  pelvis ;  the  super- 1 
added  superincumbent  burden  represents  the  force  acting  on  | 
the  lever,  and  the  power  thus  mechitnieally  generated  is  centred  1 
chiefly  in  the  loins.     The  direction  in  which  the  spine  is  thrown 
is  generally  downward  and  forward;  hence  the  sti-uotiires  on 
the  fore  part — the  bodies  of  the  vertebrse  aud  iutervertebnl 


sabstancos — stiffer   compression ;   tlioao  on   the  back  undergo 
lilungution  and  overs t retching. 

CouHidorable  tumefaction  across  the  region  of  the  loins  soon 
follows  accidents  such  as  hare  been  described.   Ecchymosis  may 
or  may  not  be  combined  with  the  swelling.     Sometimes  discolor- 
ation does  not  appear  for  several  days.     The  lino  of  the  spinous 
I     processes  is  found,  on  tracing  them,  to  be  nonnally  straight,  and 
^K  their  surfaces  level.     Pain  on  pressure,  instead  of  being  limited 
^Kto  tiui  processes  of  one  or  two  ve-rtebnii,  which  would  raise  the 
^■liU)>icion  of  fracture,  is  the  same  throughout  many  adjoining 
^mes  equally.     With  difficulty,  and  mnch  exhibition  of  weakness 
and  pain  in  the  loins,  the  patient  will  make  an  effort  to  hold 
tie  spine  erect,  and  if  he  succeeds,  and  no  deformity  be  pre- 
Sftuted,  it  may  be  assumed  confidently  that  the  injiu*y  consists 
r    onlyb  a  sprain.     The  posture   he  will  prefer  in  bed  will  be 
^■tiixt  of  lying  on  one  side,  with  his  body  semi-flexed,  and  he  will 
^Bwrelactant  for  many  days  to  make  the  slightest  chnnge  in  his 
^Pliosition — any  slight  movement  exciting  fugitive  spasms  in  the 
luiubar  mnseles,  analogous  to  those  in  a  fractured  leg.     The 
chid"  criterion  of  his  getting  better  is  that  he  moves  himself 
I     ibout  in  bed  of  his  own  accord.     It  commonly  takes  from  fttur 
H-to  «ix  weeks'  confinement  in  the  recumbent  position  for  recovery 
^tobt?effect*Ml.     The  treatment  does  not  differ  essentially  from 
I     what  is  followed  in  sprains  of  the  joiiits  generally.     A  mercurial 
I   pni;ge  may  be  administered  at  iirst^  the  diet  kept  low,  and  an 
I    occasional  dose  of  Dover's  powder  be  taken  at  night.     For  local 
I    ij^ications,  priority  may  I>c  given  to  poppy  fomentations  ;  or, 
either  as  a  substitute  or  successor,  cotton  wool  may  be  steeped 
and  then  wrung  partly  dry,  in  a  lotion  of  lead  and  opium,  or  of 
arnica ;  when  teased  out,  it  may  be  laid  in  a  thick  layer,  widely 
over  the  loins ;   if  covered  first  with  oil-silk  or  gutta  percha, 
tad  then  with  dry  flannel,  the  wool  will  retain  its  moisture  and 
warmth  for  a  long  time  witiiout  change,  and  be  an  efficient 
and  agreeable  application.     At  a  later  stage  preference  may  be 
given  to  a  lotion  containing  sal-ammoniac.     When  the  swelling 
haa  been  dispersed,  and  induration  remains,  mercurial  Unimeut 
or  tincture  of  iodine  may  be  advantageously  used.     It  will  he 
proper  to  provide  the  patient,  when  about  to  leave  his  bed,  with 
a  riding  belt  stiffened  by  additional  whalebone. 

Utsmftturia,  from  itjtrain. — In  cases  of  sprain  occurring  at 
the  Inmbar  n*gion,  it  is  not  uncommon  for  the  patient  to  pass 
blood  with  the  urine  for  several  days  after  the  accident.     From 


tlxis  it  may  be  inferred  that  one,  or  perhaps  both  tidneys 
been  injured,  so  that  a  breach  of  surface  has  been  produced.] 
When  the  situation  of  these  glands  in  rehition  to  the  spine  ia^ 
considered,  it  need  not  surprise  ns  that  a  complication  such  as 
hematuria  should  be  met  with.  The  kidneys  lie  iu  close  con- 
tiguity to  the  spine  at  the  part  where  the  flexion  of  the  columu, 
on  the  occasion  of  sprain  taking  place,  is  moat  acute.  And  they- 
are  fixed  to  the  place  they  occupy  with  comparative  firnmess :  so 
as  to  be  incapable,  like  the  floating  viscera,  of  evading  iiijury. 
It  is  also  to  be  borne  in  mind  that,  when  the  spine  is  violently 
bent,  ill  the  production  of  sprain,  the  flexion,  at  the  moment,  is 
much  greater  than  observation  could  enable  ua  to  discern ;  for 
owing  to  the  elasticity  of  the  column,  it  follows  that,  as  soon  asi 
the  compressing  force  ceases  to  act,  it  recovers  its  foi*m,  by  ibsi 
resilience.  The  writer  cannot  refer  to  the  evidence  of  post-j 
mortem  examinations  for  stating  at  what  particulai'  part  of  thai 
gland,  the  lesion  irom  which  the  blood  is  derived  is  situated;  i 
but  it  may  be  conjectured  that  it  is  swmewhero  in  the  hilum*. 
in  that  case,  the  blood  will  flow  directly  into  the  pelvis,  and! 
thence,  along  the  ureter,  into  the  bladder.  The  amount  loati 
varies  iu  different  cases.  Clots  are  occasionally  formed  in  the^ 
bladder,  requiring  the  injection  of  warm  water  for  breaking  theiUf 
down.  In  general,  the  discoloration  of  the  ui-iue  is  high — deepi 
red,  or  brown— only  for  one  or  two  days ;  on  the  third  or  fourtki 
day,  the  colour  may  be  clear  and  florid ;  and  in  a  day  or  two) 
more,  or  even  in  a  shorter  time,  the  water  may  be  of  its  natural, 
jippearance, 

Ilarely  is  the  (inimtity  of  blood  lost  so  grcAt  u  to  excite  alarm ;  jtt  iu  aj 
case  lately  'witnessed  by  tho  writer,  apprehensions  were  for  some  days  felt  tlialT; 
the  patient,  a  ynuiig  luan,  would  not  rL-cnri^r.  Th[*  spraiu  had  not  been  aereni:* 
the  bleedinf;  wait  unmUirrupted,  and  UDtuually  prufuae  duriug  tJiu  first  four  dayn  ^ 
it  nearly  ceiwed  for  two  dayitj  then  it  r«lurued,  aiid  lasted  with  ita  fonuet^ 
profuaion  for  two  days.  A  ceaaation  for  a  day  now  took  place;  on  the  following; 
day.  the  tenth,  it  roappoared  in  gretX  quantity  ;  hut  it  then  etopp«<l  finally,  the: 
pati^int  having  become  blanched  and  exceadvely  weak. 

When  such  an  important  gland  as  the  kidney  had  been  crashed, 
and  broken,  to  such  an  extent  that  haemorrhage  goes  on  troini 
a  rent  in  it  for  several  days,  it  might  be  thought  probable  thut 
the  damage  would  be  followed  by  idterior  bad  results,  especially 
ttiat  inflammation — nephritis — would  ensue.  But  extensive  ob- 
servation negatives  that  view :  general  experience  shows  that 
when  patients  recover  &om  the  immediate  effects  of  hsematuri^, 
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brought  on  by  sprain  of  the  spine,  they  are  not  more  prone  than 
others  to  reual  compUunts.* 

It  is  hero  to  be  remarked  that,  if  the  kidneys  be  previously 
diseased,  hsematuria  may  occur  from  a  comparatively  slight 
injury.  That  is  well  known  in  reference  to  cases  in  which  cal- 
culi have  formed  in  the  kidneys.  The  remark  applies  also  to 
the  congested  condition  of  the  gland  in  the  early  stage  of  albu- 
minuria, of  which  the  following  case  is  an  illustration. 

The  writer  was  witness  in  a  trial  in  which  a  gentleman  claimed  compensa- 
lion  from  a  railway  coni[mny,  for  iMiiiig  alTvcleii  with  llrigKirs  (Hwaee,  iu  con- 
ftequence  of  an  injurj-  tu  hia  brtck  received  in  u  cuUieion  on  their  liue,  Tba 
iojury  consisted  in  a  bnuse  uvtir  the  ri^'ht  iUum,  and  eside  of  the  luins.  Aa  be 
valked  some  dlBtance  for  his  pleaaure,  and  took  a  long  journer  imiaediately 
aAerwardit,  it  may  be  inferred  that  the  contusion  was  not  severe.  On  the  follow- 
ing day,  he  observed  bluod  mixed  tritb  his  urine ;  and  he  continued  for  four 
more  daya  to  jtasn  blood.  On  (!.vau]iiiiug  the  urine  at  thut  time,  his  medical 
attcodnnts  found  albumen  coulained  Jii  it ;  and  tbcy  particularly  stated,  that 
the  quiuitity  of  albumen  was  larger  in  proportion  than  could  be  accounted  for 
by  the  preMQce  of  the  blood.  During  the  whole  period  from  the  date  of  the 
accident  to  that  of  the  trial,  eleven  months,  the  urine  was  found  to  contain 
albumen.  And  Uie  view  contended  for  by  the  witnesses  in  hh  fiivour  was-- 
that  albuminuria  had  been  caused  by  injury  intiicted  on  the  right  kidney,  la 
the  colliaion.  On  the  part  of  the  Toilw^iy  company,  it  was  n^ertalned  that 
prariouslj  to  the  accident  the  gentleman  had  been  subject  to  eczema ;  and  that, 
shortly  before  it,  he  had  been  cured  under  treatment  Accordingly,  the  medical 
witnesses  on  that  side  (the  writer  being  one),  argued  that  lUbuniinuria  was 
known  to  follow  eczema,  on  ite  bein^  cured;  and  for  that,  and  other  reainons 
which  need  not  be  stated,  they  expressed  a  strong  opinion  that  the  phiintiff 
WDS  suSbring  fmm  the  disease  when  he  met  with  the  accident,  and  that  th« 
injury  could  not  have  brought  it  on.  The  jury,  neverthclesa,  awarded  heavy 
damages  to  the  8ufi*erer.t 

Sprains;  haemorrhage  in  verifhral  canal ;  paralys^is. — Sprains 
of  the  spine  have  hitherto  been  considered  only  in  reference  to 
their  efl'ects  on  the  joints,  apart  from  the  spinal  cord.  It  is  now 
proposed  to  attend  to  a  class  of  the  same  injuries,  in  which 


*  In  bin  Lectures  delivered  at  the  College  of  Surgeons,  M.  La  Gros  Clark 
makes  the  following  remark,  regarding  hteniaturia,  as  it  occurs  in  connection 
with  injuries  of  the  spine :  '  Of  the  many  cases  I  have  witnosiwd,  I  have  never 
had  reason  tn  suspect  tkat  nephritis  or  organic  disease  followed.'  Srit  Med. 
Jwrn.,  October  »,  18Ud, 

t  A  Mmewhat  similar  cnae  was  reported  briefly  in  the  Timet.  A  woman  bad 
been  bruised  iu  the  loins,  from  the  fulling  in  of  the  roof  of  her  dwelling.  She 
claimed  compensation  for  the  injury,  from  her  landlord.  The  medical  witnesses 
on  her  side  gave  evidence  to  the  efl'cct  t!iat  she  was  seriously  ill  from  Bright'a 
dtseiH,  and  that  the  dissMe  was  the  result  of  the  accident  she  had  sustained. 


blood  becomes  extravasated  in  the  vertebral  canal,  the  siiinal 
cord  is  compressed,  and  paralysis  ensues.  The  following  case 
will  serve  to  illustrate  and  introduce  the  subject. 


A  femnlo,  agod  fiixt}*,  wad  admitted  intA  tlio  Midillcm)X  TTo8ptlal  under  the 
writer'a  cnre,  ia  March,  1841.  She  hnd  fall^'Q  down  a  flight  of  steps  shortly 
h'-'forc.  Hur  back  wrw  tho  part  pnncipallir  injunMl ;  but  no  iirejrularitT  in  the 
line  of  the  spine  ennld  bo  perceived  ;  anil  Rltliouifh  she  snt  up  for  exammatioii, 
tbere  vas  no  particular  part  at  whicli  fhe  felt  greater  weakncas  than  in  others. 
Both  uppor  extremities,  and  the  right  lower  extremity,  were  deprived  of 
voluntary  motion.  StinBatiun,  howevnr,  was  nearly  [wrfoct  in  thL-so  memlmrv; 
she  spoke  only  of  a  Httlo  nuinhneaa  in  lliem.  Iteflex  niovenimita  ciiuld  not 
be  excitetl  in  the  upper  extremities;  but  they  Trere  particularly  lively  in  the 
paralysed  lower  extremity.  Very  alight  causea  brought  them  on.  For  <'xample, 
if  she  spoke  loudly,  or  if  she  snoczod,  the  leg  would  (Spring  up :  bending'  the 
knee,  and  to<uing  thn  bed-clothea  up.  And  sho  waR  evidently  nlnrmed  ut  thew 
unaccuatomM)  iiiuTenientit.  itein^  of  a  quick  temper,  and  eNpecinljy  fnieved  at  her 
hands  not  abeying  her  will,  she  not  unrre^iueully  ^ve  way  lu  violent  pa»^OD  ; 
on  these  oecnsions,  aho  would  shake  hor  head  vehemently,  and  utter  lamenta- 
tions at  the  top  of  herroice;  whilst  thus  exdainiing,  the  leg,  over  which  she 
had  no  control,  would  suddenly  jump  up,  and  that  iuHtantly  silenced  her.  The 
rolling  (if  the  head  here  ndverU^d  to,  was  lui  additional  proof  that  the  boncd 
and  urticulatinnM  of  the  upper  piLrt,  at  Wiixt,  of  the  vpine,  wer<*  not  seriously 
injured.  The  breathing  wo5  not  disturbed,  m  mijfbt  bo  inferred  from  the 
loudness  of  her  voice  referred  to.  At  finft,  shi'  had  retention  of  urine;  and 
for  n  few  daySr  incontinence;  hut  she  soon  afterwards  had  natural  control  over 
the  bla^lder.  The  action  nf  the  bowels  was  regular.  During  the  first  ten 
days,  no  ptirceptihlo  change  took  place  ;  but  iu  the  fidlowing  fortnight,  a  alow 
and  gradual  im'T^anH  nf  power  over  the  paralysed  limha  waa  nbaerved.  After 
that,  all  progress  seemed  to  cen^e.  There  being  no  weaJtness  cr  pain  in  the 
spine  to  interfere  with  getting  up,  she  did  not  remain  long  confined  to  bed, 
and  BOon  made  attempts  to  walk  In  these,  it  was  necessary  that  she  should 
be  ftfuuflled  hy  a  nur»e  on  each  aide;  &6  owing  to  the  pamlyua  of  the  anna,  she 
was  unable  to  use  crutches.  Knch  time  the  paralyseil  (right)  leg  was  lifted 
from  the  ground  and  advanced,  it  descrihtd  a  gyration  in  the  air:  and  it  wa» 
too  weak  for  her  to  bear  her  weight  upon  it.  The  way  in  which  the  muscles 
of  the  upper  extremities  regained  some  of  their  power  was  peculiar;  beiof 
differont  in  each.  On  the  right  side,  the  muscles  of  the  upper  arm  became 
stronger,  but  no  improvemeut  took  plate  in  those  ol  Iho  forearm ;  it  was  Uie 
converse  on  the  left  side:  the  muscles  of  the  foreann  beL-ame  stronger,  but  no 
improvement  took  place  in  thope  of  the  upper  arm.  Consequently,  oi»  the  right 
sido,  the  patient  was  able  to  bead  and  extend  the  arm  at  the  elbow,  but  she  was 
unable  to  hold  anything  in  h«r  hand;  while  on  Xbe  leftside,  she  was  ftble  to 
close  the  fingers  and  hold  an  object,  but  she  could  not  bend  and  extend  the 
arm  at  the  elbow.  Accordingly,  she  contrived  to  make  the  one  supply  the  wants 
of  the  other.  Thus,  when  she  wished  to  take  anything  into  the  left  hnnd,  sho 
emplo3rod  the  right  arm  to  lift  it  to  a  proper  level,  or  to  guide  it  according  to 
her  wishes.  She  was  kept  in  tho  hospital  for  three  months,  long  after  every 
hope  of  amendment  had  been  abandoned.  The  subsequent  history  of  the  case 
is  not  known. 


h.s:morrhage  tn  sptn-al  cai^al,       sgs 

In  seeking  to  account  Tor  the  paralysis  in  the  abore  case,  tlie  idea  of  its 
having  been  caiued  bj  fmctura  or  di^locAtion  of  the  tipine,  may  be  di8iuisw>d. 
Batt  edthor  given  mo  to  it,  the  patient  could  not  b&vc  sat  upri^fbt;  tliure  wuuM 
have  bneu  irregoUntj  in  tbo  line  of  the  spine  j  the  punl^vsis  wnii]<L  have 
inrlinM  both  lower  extremitie«;  and  motor  power  aud  senation  would  pro- 
bably have  been  loeit  conjototlj. 

Tbe  next  view  is,  that  a  blaod-veaael  had  been  ruptured  by  tlie  Tiolenoe; 
and  that  blood  bad  been  cxtravasated  into  the  vertobrnl  canal,  compruaiing  tbe 
Bpioal  cord,  and  partially  depriving  it  of  its  functions. 

That,  in  this  cuse,  the  blood  which  eecaped  hud  been  poured  into  the  loose 
■pace  iol«rTening  l)eiw#>en  the  otveniifl  whIIa  of  the  cjuial  and  the  theca  npioalis, 
aeoma  most  probable ;  and  also,  that  the  aource  of  the  blood  wu  the  venom 
nnnaeSf  which  line  tlie  interior  of  tbe  coual  in  the  form  of  piexuMti.  It  is  to 
be  noted  that  m  thesv  capacious  sinuaea  there  are  no  valvos ;  and  that  if  one 
branch  of  the  pluxus^-e  be  rupturod,  tbe  blood  will  flow  unnb.-itnivted  from  all 
indiflcrimioatelT.  It  is  likewise  to  be  obserred  that  tbe  sinu^s  arc  subject 
to  the  influences  of  the  acta  of  respiration :  they  will  be  nearly  empty,  in 
ioapintiiiD;  but  over-distended  and  ready  to  burst  in  expiration.  When  a 
jerKm,  therBfurv,  iuuet<  with  an  accid«<tit,  8uch  a«  that  of  falling  downsftalni, 
•ad  aonie  part  of  the  Hpine,  most  likely  tbo  cervical,  in  inurdinately  bent  or 
twisted,  it  may  be  undersUK^d  that  a  particular  branch  of  tbe  venous  plexuses 
lying  in  cloeo  proximity  to  the  bony  surface  of  the  vertebral  caniJ,  where  the 
flexion  ia  moat  acute,  will  be  liable  to  be  squeezed  asd  torn.  Again,  owing  to 
tbe  bend  of  the  neck  referred  to,  together  with  a  doubling  up  of  tlie  b«xly,  and 
C*:'mpreRaon  of  the  che^t  in  the  full,  tbe  breuthiiig  will  Ite  in  terruptud,  or  the  act 
will  be  that  of  expiration  ;  and  as  it  is  during  expiration  tliat  the  venous 
anuaes  become  overdlled  with  blood,  and  their  coata  overstretched,  it  may  ho 
ondttstood  that  the  danger  of  rupture  taking  place  will  be  iucreaaed  from 
tbatcAtue. 

As  the  paralyws  was  partial,  three  alone  out  nf  the  four  extremitie«  being 
affected,  and  motor  power  being  the  ouly  property  liwt,  it  may  he  inferred  that, 
if  blood  extravaaated  external  Ut  the  theca  w^re  the  ronipreH^^iitg  agent,  it  had 
been  eoUected  in  tbe  c-aiial  in  unequal  quantities  at  different  parts.  Sucb  an 
bypothads  would  explain  how  one  of  the  lower  extremities  est-aped  being 
deprived  of  its  motor  power:  for  it  may  be  BUppoaed  tliat  a  smjiller  quantity 
of  blood  had  be^n  rieptmiteil  at  the  port  of  the  cord  with  which  tbe  nerves  of 
that  extremity  communicate  than  elsewhere.  In  refj^ard  to  tbo  other  point, 
namely,  that  fiensation  was  preserved  while  motion  was  lost,  it  in  a  fact 
genetnlly  ob9cr%'ed  in  affectioiu  of  the  spinal  cord,  that  motor  power  i»  fre- 
quently destroyed  while  Beii~<«tion  i»  not  affected.  No  more  frequent  example 
can  be  referred  to  than  the  paralysis  which  attends  caries  of  the  vertiibrie ;  for 
in  these  cases  sensation  is  rarvly  Inst.  And  tbe  dilffrvnce,  it  wuuld  appear, 
depends  on  tbo  seat  of  semwtion  iu  the  cord  being  placed  mnre  deeply  and 
■ecorely  than  that  of  motion;  so  that  a  compressing  force,  or  morbid  influence, 
reaches  the  latter  sooner  than  tbe  former.  Hence  it  may  be  underatood,  that 
if  in  this  case  a  clot  of  blood  were  the  cause  of  the  compression,  tbo  power  of 
motion  might  be  lost,  independently  of  sensation. 

In  the  naTrative  it  is  stAti-d  that  little  or  no  amendment  in  the  paralytic 
syaploou  was  observed  during  tbe  firat  ten  days,  that  in  tbe  fnllitwiag 
fortnight  the  affected  limbs  bcreased  perceptibly  in  strength,  but  that  after- 
wards  improvement  ceased.      These  phenomena  may  be  explamed  on  the 
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BuppoKition  UiAt  the  lilnoil  in  contuct  with  tlie  npinitl  slieatJi  did  not  undent), 
for  some  time,  any  material  chan^v;  that  abtmrtion  of  the  tluid  coiutituentfi  of 
the  blood  somewhat  latf  r  took  plftcw ;  and  that  then,  from  thfi  cord   being 
partlj  relieved   of  compression,  there  was   a  proportionate   addition    to  the. 
streDprth ;  but  that,  at  last,  no  further  reduction  in  tliH  mzv  of  the  c\nt»  cotddf 
be  eflect«d — that  the  coagulSj  at  one  time  like  jolly,  had  become  indurated,  i 
adherent. 

A  question  in  connection  witJi  these  caBes  of  intravertebral 
luemorrhagje  originating-  in  injury,  of  great  interest,  but  difficult 
to  answer,  is  this:  Can  it  be  ascertained  during  life,  firom  appro- 
priate symptomB,  whetlier  the  efinsed  blood  has  been  derived 
from  a  torn  vessel  without  or  within  the  theca — that  is,  whether 
the  blood  is  situated  outside  or  inside  the  sheath  of  the  cord? 
In  the  case  just  related  it  has  been  considered  that  the  extra-  i 
vosated  blood  was  situated  between  the  theca  and  the  osseous 
wall  of  the  canal;  but  as  there  was  no  post-mortem  examination 
to  verify  the  opinion,  the  conclusion  must  bo  taken  as  uncertain. 
And  the  difficulty  of  replying  to  the  question  arises  from  the 
circumstance  here  indicated,  the  dearth  of  well-observed  cases 
completed  by  including  an  account  of  the  appearances  after 
deotii. 

In  treating  of  tho  snbjcct>  M.  Le  OroB  Clark  says:  ' Extravamtion  of 
blood  within   the   theca   verte-hralifi  may   ocrur   without  fracture ;   but  auch 
instances  aiTording  an  opporliuiity  of  verifyiu;^  tho  actual  condition  are  rare*  ' 
I  liavo  a  mE^momndum  of  a  rf^mrirkalilo  cai4H  uf  (liia  hind,  which  waa  narrated 
to  me,  but  which  1  did  not  see.     A  man  waa  atrnck  violently  on  the  bock  with 
a   chain-cable;   there  were  no  immediate  symptomii  of  ftpinal  injury,  but  4  < 
pBrnpl<>pc  condition  anon  suporrened.  extending  rapidly  upwardf,  and  destroyinf  I 
life  by  asphyxia.     The  theca  wtw  found  distended  with  fluid  blood,  derived  ] 
from  a  ruptured  flpinal   nrteiy.'     He   refers  to   nnolher  case:    *\  man  wi«' 
injuTfid  in  a  cnlliaion  in  the  tunnel,  four  or  five  miles  from  Uriphton.    He 
wHlht-d  thia  diiitaiice  with  some  dilUculty  into  the  town,  and  within  twenty 
houw  becanif  entirely  paraplt'pic.     He  recovered  alowly ;  and  after  a  Lip«t  of 
two  years,  wa«  ablu  to  walk  ae  well  na  before  the  accidenL     One  f<pot  oa  tha  ■ 
back  wa9  always  tender,  and  continued  so  still  at  times.    The  anak^  bctWMft| 
thia  cue,  and  tho  similar  but  fatal  injury  which  I  have  nlrcady  mentioned, 
Beema   to   point   to  hmmorrhage   as   the   probable  cause    of    the   protracted 
tymptoms.' ' 

•  Lectures  at   the  College  of  Sm^oos,  reported   in   SrU.    Med.   Journ^ 
October  a,  1868. 

In  the  London  Ilotpital  HtporU  two  cases  are  related,  with  intcroating I 
details,  of  incom])lete  paraplegia  from  injur)-  of  the  spine,  in  buth  of  which 
the  patients  recovered.  Ah  the  men  were  able  to  sit  up,  and  att^miit  to  walk, 
eacli  within  a  few  days  from  the  accident,  it  may  be  inferred  that  tbei«  waa  no 
breach  in  the  vertebrnl  column  in  either:  and  that  the  gyuiptonif  dtipeoded  on 
intravertebral  bxmorrbage.    Vol.  iii.  pp.  334,  336. 


Er  friends,  generally  attribute  its  commencement  to  a  fa 
ow  on  the  back.     But  when  the  histtjry  is  properly  investi-' 
1,  it  ia  commonly  made  out  satisfiictorily  that  the  morbid 
S8S  had  began  before  the  accident,  and  that  the  injury  only 
avated  and  made  apparent  a  latent  disease.     See  Diseabbb 
HE  Spine. 

le  subject  now  entered  on  ia  not  altogether  easy  to  treat, 
a  principal  diffictilty  arises  from  the  circumstance  that  in 
tents  which  are  apparently  alike,  the  events  are  greatly 
sd-  Thus  it  has  been  already  seen  that,  in  sprains  of  an 
rently  alarming  severity',  in  which  it  was  evident  from  the 
)toms  that  the  cord  hud  participated  in  the  injury,  none  of 
serious  results  which  might  have  been  expected  followed 
a  2,  p,  369).  On  the  other  hand,  cases  may  be  met  with  occa- 
illy,  in  which  the  original  violence  has  been  comparatively 
it,  and  disastrous  consequences  have  unexpectedly  ensued. 
\e  joints  implicated  lu  a  sprain  are  liable  to  be  affected 
chronic  inflammation,  and  what  is  then  chiefly  to  be  appre- 
led  is,  that  the  products  will  gain  access  to  the  vertebra! 
L  and  so  lead  to  destruction  of  the  functions  of  the  spinal 
F  In  connection  with  this,  it  may  be  not^^d  that  an  im- 
mt  distiuction  exists  between  the  relation  of  the  dimi 
|r  of  the  brain  to  the  cranium,  aa  conti-asted  with  the  re- 
!l  of  the  theca  or  dura  mater,  of  the  spinal  cord,  to  the 
le  of  the  vertebral  cu-nal.     In  the  former,  the  membrane 
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Wten  joints  of  the  apine  that  have  been  damaged  by  fprun 

arc  attacked  by  ohrouic  uinammation,  they  are  liable  to  folio* 

a  coiirse,  first,  of  ^adual  swelling  and  induration,  and  then  of 

indolent  suppuration,  like  what  takes  place  in  other  jobtt. 

The  earliest  symptoms  in  these  cases  of  nerve  affections  m%j 

be  partial  pai-alysis,  depending  on  some  of  the  spinal  nenro^ 

which  come  out  from  the  canal  at  the  seat  of  disease,  and  tn 

involved  in  their  passage  through  the  intervertebral  foramen 

in  the  abscess,  being  deprived  of  their  functions.     Later,  th« 

paralysis  may  be  more  general,  including  the  lower  and  pet- 

liaps  also  the  upper  extremities,  thereby  showing  that  the  eoH 

has  become  compressed  by  intrusion  of  a  portion  of  the  absccu 

into  the  vertebral  canal ;  in  these  circumstances  irregTilaritie« 

and  inequalities  in  regard  to  the  functions  lost  or  retaintsl  in 

the  afflicted   limbs,  will  be    observed.      At  this    stage,  when 

chronic  abscesses  surround  the  diseased  vertebrae,  and  there  is 

accompanying  paralysis,  the  question  may  arise  whether  tlw 

case  bo  not  one  of  caries  of  the  spine.     Doubt  on  that  point 

will  be  removed  when  it  is  perceived  that  there  is  an  absence 

of  angular  deformity  at  the  seat  of  disease.     In  caries  of  the 

vertebrae,  it  is  invariably  tlie  Ixidies  and  intervertebral  snb- 

stances  which  are  destroyed  ;  and  as  the  destruction  of  theM 

ports  is  in  fact  an  undermining  of  the  superior  portion  of  tba 

pillar,  that  portion   necessarily  falls   forward.     By  so  doing  « 

prominent  bend  in  the  line  of  the  spinous  processes  ia  proiluced, 

but  such  an  angle  is  not  formed,  however  much  the  Utenl 

articulations  are  destroyed.     When  the  absoeasea  break,  and 

continue  discharging  pus,  the  prognosis  is  unfavourable.    But 

if  they  be  arrested  while  immature,  anchylosis  of  the  diseased 

articulations  may  take  place ;  absolute  rest  vn\\  then  be  gained ; 

resolution  of  the  abscesses  may  be  eft'ected,  and  from  compre»* 

aion  on  the  cord  being  removed,  its  timctionB  may  be  reistored, 

and  the  patient  will  recover.* 

Latent  breach  of  spine  from  sprain;  aitppitrat'um  *»  canai; 
tubgequeni  paralysis. — ^Thia  is  not  an  untit  place  to  introduce 
a  notice  of  certain  injuries  of  the  cervical  region  of  the  spin^, 

*  Ad  iDtemtiDg  caae  uf  partial  pnralTBis,  arisiiif^  from  iujury  to  the  remnl 
vertebrtD,  aod  prt>aonting  numerous  diH'erent  pbaMsinitecouno.is  reUttfd  oitdar 
tl)t]  head  of  TTcMtt  uf  tAr  Sf»'rie,  by  Mr.  EricliMD.  It  appean  Crom  tbo  acooiiat 
of  the  coDdicioD  of  tbo  neck,  and  from  the  itytiiptoiusj  to  luve  bMO  a  caw  of 
tlie  kind  deacrilnid  in  the  text.  The  patient  recovered.  Ott  SmJwo^  h^mm; 
by  John  K.  KrichaeD,  p.  86. 


LATENT  BREACH  OF  SPINAL  C0LT7MN.      3G9 

which  may  be  considered  m  exag^rated  examples  of  sprain. 
Tijeif  are  distin^ished  by  a  breach  having  occurred  in  the 
column,  and  on  that  accoiuit  they  mifj^ht  be  treated  in  counec- 
tioxi  with  fractarea.  But  the  violence  causing  the  bi-each  re- 
s^inbles  that  by  which  sprain  is  produced ;  the  vertebral  by 
llieir  elasticity  recover  their  places,  the  injured  part  can  Btill 
Btipport  the  weight  of  the  head  erect :  paralysis  occnrs,  not, 
bowerer,  from  the  direct  effects  of  the  original  injury — it 
nxX^rrenes,  several  days  aftor  the  accident,  from  suppuration 
in  the  caiiai,  the  cou&equeuce  of  the  lesion. 

The  breach  may  be  presented  in  two  different  forms :  either 
BS  the  effect  of  a  rupture  of  the  connecting  ligaments  of  two 
lidjoiuing  vertebra;,  in  which  the  articulating  surfaces  have 
first  been  divorced,  and  then  have  settled  do^m  again  into  their 
:©8;  or,  as  a  horizontal  fissure  across  the  middle  of  one  of 
Tertebne.  In  both  instances  it  may  be  understood  that, 
wlien  the  disrupted  portions  have  come  back  into  apposition, 
tbey  will  be  rcta,ined  in  situ  by  the  surrounding  muscles. 

A  ami  which  UliwlmtfB  the  Brut  kind  of  acciJcnt  hm  been  recorded  by  Sir 

C-  BelL    A  mjui  fell  from  the  shaft  of  his  waffiron,  and  pitched  on  tb«  back  of 

loi  neck  Aod  shoulders,   where  swelling'  and   discolnratiou   eoon  afterwards 

He  oomplAined  of  9lifrnc'».4  in  the  bnck  of  his  neck ;  on  account  uf 

Ieeche«  were  appliL>d.     Oa   the  eighth   day»  he   was  seitod  with  a 

iOD  of  convulsions,  which   lasted  twelve   houre;   and  the  struggles  in 

delirium  were  so  xiolent  that  it  required  two  men  to  hold  him.    The 

iuQ  coatinued  with  interruptioEg.    On  tbo  twelfth  day,  he  lost  power  over 

;  two  daj8  later,  he  was  paralysed  in  the  lower  eistremities,  but  be 

the  command  over  the  arm;  on  the   eighteenth  senaation  returned 

tJ»e  lower  extremities ;  on  the  following-  day,  he  died.     It  waa  discorered, 

tttaectioni  that  there  was  n  Inosening  of  the  connections  of  the  sevi^nth  cer- 

vertobra  with  the  first  dorsal ;  and  between  them  there  was  a  considerable 

the  hitcrrertebral  BubetancQ  bHTing  boon  destroyed.     On  cutting  the 

at  the  side  of  the  la.*!  cervical  vertebm,  a  little  pus  Oiizcd  out  from 

the  bones.     Within  the  spinal  canal,  pus  was  found  tn  have  dropped 

Ihroagh  the  wbnie  length  of  the  eboath,  to  the  cauda  equina.     Outside 

>pio»,  pua  hiy  under  the  scapuls ;  in  front,  it  was  bounded  by  the 

«ioplM(rua.* 

^.  Simon  has  fumish<^  a  case  which  illustrates  the  second  form  of  the 

It  is  given  uuder  the  title,  '  I-<atent  Fra<-ture  of  the  Spine  proviug  falul 

^ppurmtion,  within   the  Vertebral  Canal.'     The  details  are  briefly  these. 

pirl,  in  the    dark,   fell    down   an    embankment,   twelve    feet    high,   azkd 

'"J'Urd  her  neck.    She  aftfirwards  walked  three  miles.    For  eleven  days  afae 

^'^inited  at  her  occupation.    On  the  fifteenth,  she  applied  for  admiasinn  into 

7*-  Tbotoad's  Ilospital,  on  accoimt  of  wrero  pain  in  hf  r  neck,     Xo  incgularity 

^  t^  spine  could  be  detected.    There  waa  no  aoaiathecda  or  paralysis.    Her 
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SuTfficttt  Ohtrvntiont,  p.  145. 
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compliunte  of  pAin  and  lendemeas  were  vag^ue :  she  spolie  chieflv  of  nuSlnini 
between  the  BhoitldHm;  Rnd  taming  miind  into  tlie  prone  position  in  bed  wna 
done  slowly,  stiffly,  and  with  cries.  Early  oo  tho  following  day  she  complMined 
of  numbncaa  nnd  twil-L-hing^  in  her  limba,  eBpccially  the  lower;  and  in  tho 
eTHiiii|?,  voluotfiry  motion  w&a  quite  lost  in  the  lopt,  and  almost  in  I  he  arms; 
flUDSation  also  was  very  much  impaired  in  both.  High  fever,  with  delirium 
and  tympanitic  distension  of  the  ahdomen,  accompanied  the  last-mentioni'd 
9jrniptoms.  Sho  died  on  the  third  day  after  admisuon,  or  eighteenth  after 
the  faU. 

'On  e;caniination  thirty  honra  after  death,  a  horizontal  line  of  fracture  vrs 
found  traverfting  the  bod}'  of  tho  sovenlh  cerrical  vertfthra,  just  above  iis 
inferior  surface.  Ruyond  a  very  litUe  frapiri|r  in  frnnt,  which  would  allow  the 
edge  of  a  sca1pi--l  to  be  iiisinunted  flatly  betwei'n  the  fraeincnts,  there  was  not 
the  slightest  displacement ;  and  the  posterior  common  ligament  was  untom. 
The  vertebrfli  canal  contoincd  between  its  osseous  walls  and  the  dura  nmter  a 
large  quantity  of  pu«,  whit*h,  from  two  iiichtw  below  the  foramen  magnum, 
descended  the  whole  lenpth  of  the  cord.  At  th«  several  intervertebral  botes, 
it  had  crept  somewhat  along  the  issuing  nene-eheatbB,  and  between  the  flr»t 
and  second  dorsal  vertebra  had  actually  emerged,  following  the  subdivieion  uf 
the  finjt  dorsal  nerve,  so  as  to  spread  amonj?  exterior  porta.  Theiie  hum-)winjr« 
of  matter  were  cut  into  before  the  ranal  was  op*?ned.  .  ,  ,  The  outer  surface  of 
the  dura  mater  was  roughened  by  inllninmator}-  deposits;  but  none  wore  found 
within  it;  nor  was  there  any  softening,  or  microscopical  ohanpe  in  the  structure 
of  the  spinal  cord.    No  other  disease  was  discovered  in  the  body.'  * 


Conatssi&n  of  tho  spinal  cord.^-'Eigh  authority  sanctions  the 
tise  of  the  terra  *  concussion  '  of  the  spinal  cord,  to  indicate  an 
injury  of  the  back,  followed  by  parapleg^ia.t 

The  word  ifl  intended  to  express  a  certain  effect  produced 
upon  tlie  cord  by  violence,  which  reaches  it  directly.  The 
injuries  that  have  hitherto  en^ged  our  attention  have  arrived 
at  the  cord  indirectly ;  that  is,  the  functions  have  been  de- 
stroyed or  impaired  through  injuries  which  have  originated  in 
Btrucluree  adjoining,  but  external  to,  the  spinal  sheath.  In 
concussion,  the  inmost  recess  is  penetrated  at  once,  and  the 


•  Tranf.  PatJial.  Sac.  vol.  \\.,  p.  42. 

Further  on,  a  case  will  be  noticed  in  which  tho  atlas  had  been  fVactaml 
transversely  near  its  middle,  and  in  which  the  anterior  segment,  intludiug  the 
articular  surfaces  in  relation  to  the  occiput  end  the  atlas,  and  carri-ing  off  wiib 
it  the  processus  dentntna  of  the  axis,  hatl  heen  dislocated  exteusivirly  forwid; 
no  STippuration,  and  no  paraiysia  folhiwed ;  the  patient  lived  about  a  twelve 
month.  Diiring  life,  the  nature  of  the  injury  wos  unsuspected ;  it  migbt  voQ 
have  been  taken  for  sprain. 

t  TrcattM  on  Dislocatiorm  and  FtactureM ;  by  Sir  A.  Cooper  ;  edited  by  Ur. 
B.  Cooper,  p.  J>26. 

'Concussion  of  the  spine,*  often  used,  u  objectionable  as  a  title.  We  dooot 
spi^&k  of  i^oncusaon  of  the  skulL 
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organic  changes  connected  with  the  cord  commence  and  finish 
within  the  sheath.  That  sheath,  continnoas  with  the  cerebral 
dnra  mater,  forms  along  with  it  the  botindary  of  the  larg^e 
cavity  that  contains  both  brain  and  spinal  cord.  Accordingly, 
there  is  this  difference  between  the  ^rst  cltiss  of  injuries  and 
concussion,  namely:  that  in  the  former  the  sheath  or  dura 
mater  of  the  spine  forms  a  defensive  barrier,  more  or  less 
effectual,  between  the  primarily-injured  structures  and  the 
cavity  common  to  the  bniin  and  cord  ;  while  in  concussion,  the 
morbid  processes  are  conducted  from  first  to  last  in  the  interior 
of  that  cavity. 

The  term  *  concussion,'  as  applied  to  the  spinal  cord,  has 
obviously  been  derived  from  a  supposed  analogy  between  the 
injuries  occurring  to  it  and  to  its  kindred  oi^an  the  brain. 
When  a  man's  skuU  is  beaten  in  and  a  fraj^ment  is  depressed, 
or  when  a  torn  artery  throws  out  blood  which  coagulates  and 
prodnces  pressure  on  the  brain,  paralysis  of  one  side  of  the 
body  ensues:  the  surgeon  elevates  the  depressed  fragment, 
or  exposes  and  washes  away  the  coagulum,  and  forthwith,  in 
favourable  cases,  the  paralysis  disappears.  So  when  the  spine 
is  fractured,  and  displacement  of  the  fragments  takes  place,  the 
end  of  one  of  the  portions  presses  upon  the  cord,  and  it  is  con- 
6tived  that  the  paraplegia  resulting  from  the  accident  must  be 
owing^  to  that  compression.  But  certain  cases  of  injury  of  the 
bock  are  met  with  in  which  paraplegia  has  directly  or  shortly 
^^terwards  occurred,  and  in  which,  upon  examination  of  the 
spine  after  deatli,  no  fracture,  displacement,  extravasated  blood, 
or  anything  capable  of  compressing  the  cord,  can  be  discovered. 
The  explanation  therefore  given  is,  that  the  spinal  cord  had 
beeu  damaged  by  concussion. 

The  following  case  has  been  just  recently  reported  in  one  of. 
the  journals. 

A  mftn  ftH  from  ft  railwny  vvn,  and  liglited  on  his  hflad  nnd  Bhoiilderfl. 
Instant  paralyi^iK  o(  biiUi  upper  aiid  tower  extremities  was  the  coimequenoe; 
•od  the  brtiitliiDg  was  diapbragnialic.  He  lived  only  for  nbout  sixty  hours. 
On  examinatiuD,  neither  frncture  Dor  ditflocation  was  found  in  any  part  of  the 
■pise;  our  WAS  hlood  eilused  iu  the  ninal.  But  oa  making  a  section  of 
tb«  cord,  oppnsita  tbc  third  and  fourth  cervical  Tertobrm,  a  clot  of  blood  was 
foond  lying  in  ita  cvalxe." 

From  the  remarks  appended  to  the  case  by  the  narrator,  it  is 


•  Srtt.  Med.  Jour.,  April  24, 160&. 
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obvious  that  he  hod  no  doubt  of  its  having  been  a  case  of  con- 
cussion, and  it  wouUl  socm  that  the  same  opinion  would  be  helJ 
generally.  But  it  is  evident  that  the  lesion  in  the  cord  admitted— 
of  being  satisfactorily  accounted  for  othemrise.    It  does  uotfl 
apijoar  improbable  that  a  sudden,  violent,  and  extreme  bend  or 
twist  of  the  flexible  cervical  region  of  the  spine,  should  hare 
been  caused  by  a  fall  headlong  from  a  height;  or  that,  with  that 
excessive  benduig  of  the  spine,  the  cervical  enlargement  of  the 
cord  should  have  been  bent  likewise ;  or  that  in  that  sharp,  acnt^*, 
abrupt  flexion  of  the  cord,  a  blood-vessel  should  have  been  rup- 
tured in  its  interior,  and  a  clot  of  blood  be  deposited.     In  two  of 
the  cases  mentioned  on  p.  359,  under  the  head  of  Sprains  of 
the  Neck,  the  violence  of  the  bend  or  jolt  could  not  have  be«u 
so  great  as  in  the  supposed  cose  of  concussion  now  referred  to  i     i 
yet  firom  the  paralytic  symptoms  immediately  attending  the  in- 
juries in  both,  it  waa  clear  that  the  cord  hod  been  damaged,     I 
though  slightly  and  transiently.     It  may  be  inferred,  therefore, 
that  the  accidents  were  essentially  alike,  though  the  lesion  and 
its  effects  in  the  one,  were  much  severer  than  in  the  others. 

The  question  of  *  concussion  of  the  spinal  cord,*  and  of  it* 
j>henomena  generally,  has  excited  more  lively  interest  in  the 
mindfl  of  surgeons,  and  even  among  the  public  generally  of  late 
years,  than  formerly ;  and  that  has  obviously  arisen  from  the 
frequent  occasions  in  which  it  is  prominently  brought  forwiinl, 
in  courts  of  justice,  as  the  source  of  numerous  formidable  evils 
that  result  from  accidents  in  railway  collisions.*  Tt  is  impor- 
tant, therefore,  to  endeavour  to  imderstand  the  precise  natureof 
the  injury  so  designated. 

Why  the  term  *  concussion  *  shoiild  have  been  applied  to  an 
injury  of  the  brain,  is  not  diflicult  to  comprehend  ;  but  the  saud 
•cannot  be  said  in  reference  to  the  spinal  cord. 

As  the  cranium  is  a  hoUow  sphere,  the  parietes  of  which  are 
dense  and  elastic,  it  may  be  readily  understood  that,  if  sraartk 
struck  at  any  part,  the  blow  will  cause  a  vibration  to  run  through 
its  \valls  iu  every  direction.  The  vibration  may  travel  in  some 
of  tliese  lines  of  direction  more  readily  than  in  others ;  but  as 
no  dampers  ore  interposed  anywhere,  the  shake,  or  concussion, 


•  The  total  sum  paid,  in  1807,  m  componwtion  for  personnl  injurioB,  hjtha 
railway  companicd  of  tho  kinjriJom,  veaa  347fiOOt,  One  company  Blcme  pwl 
SBfiOOl.  The  number  of  travfUera,  that  ycnr,  wa»  287,000,000;  of  killed  I»; 
of  injured  033.     {yeic^tpaper  Varnyrttph.) 
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icral.  Again,  the  braiu  completely  fills  tlie  ci*auial 
fitting  closely  into  all  the  hollows  and  siauosities.  But 
ling  of  a  pulpy  or  doughy  consistence,  and  withal  inelastic, 
capable  of  vibrating  in  harmony  with  the  bony  case  sur- 
ig  it.  Hence,  when  the  skull  is  set  vibrating,  it  is  obvioua 
>e  vibrations  will  intiict  a  succession   of  blows  on  the 

These  will  vary  in  foive  in  diiferent  cases,  but  they  will 
in  rapid  sequence;  and  the  multiplication  of  them, 
hen  comparatively  weak,  will  be  injurious  to  the  delicate 
»  of  the  brain. 

le  vertebral  column,  on  the  other  hand,  the  structure  both 
Containing  and  contained  parts  is  of  an  entirely  diiferent 
er.  The  spine  is  a  long,  flexible,  tubular  cylinder, 
into  numerous  segments.  Between  each  two  bones,  a 
r,  in  the  form  of  an  intervertebral  substance,  is  inserted ; 
the  layers  of  muscles  clothing  the  spine  also  intercept 
cms.  Again,  instead  of  the  spinal  cord  being  in  direct 
ion  to  the  osseous  walls  of  the  vertebral  canal,  like  tJxe 
Q  relation  to  the  cranium,  it  occupies  the  centre  of  that 
chamber,  and  is  at  a  considerable  distance  from  them, 
'er,  except  at  the  furamen  magnum,  the  dura  mater  of  the 
lieca)  has  no  attachments  to  the  sides  of  tlie  canal  but 
H  forma  at  the  intervertebral  foramina,  through  the 
I  of  the  spinal  nerves ;  and  it  invests  the  cord  quite  loosely 
rhole  length.  Accordingly,  even  if  the  spine  did  vibrate, 
ould  be  no  connecting  medium  capable  of  conducting  the 
Ems  to  the  cord. 

ce  it  may  be  seen  that  the  effect  of  an  injury  to  the  head, 
ea  to  the  brain,  differs  from  that  of  an  injury  to  the 
tes  to  the  cord.  In  the  one,  the  skull  undergoes  a 
:e,  and  the  brain  is  correspondingly  concussed.     In 

',  the  violence  falls  with  principal  severity  on  the  most 

we&k,  or  exposed  part  of  the  spine,  according  to  the 
n  it  takes ;  and  the  damage  to  the  cord  is  local,  con- 
with  general, 
ring  these  observations  to  the  effects  produced  on  the 

system  by  the  injuries  chiefly  characteristic  of  serious 
accidents,  it  does  not  appear  that  the  term  *  concussion 
!,*  so  often  used  in  connection  with  them,  has  been 
n.  It  ought  to  have  been  of  more  comprehensive 
tion.  When  a  person  is  involved  in  a  dangerous 
collision^-in  which  the  train  pursuing  its  lightning 


pine. 
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course,  haa  been  instantly  arrested — the  wliole  body  is  in  a  con- 
cussion. If  any  part  deserves  to  be  sinjijled  out  from  the  rtst 
as  especially  exposed  to  have  it«  ftinetions  greatly  deranged,  it 
will  be  the  brain.  The  neck  of  a  man  represents  a  stem  on 
which  the  head  is  placed ;  and  it  is  a  particularly  flexible  stem 
for  so  great  a  weight  to  be  put  upon  it.  Accordingly,  when  the 
train's  career  is  suddenly  stopped,  and  the  carriages  bound  and 
rebound,  and  jump  up,  and  fall  again,  the  head  is  beyond  the 
patient's  power  of  coutroUing — it  swings  in  different  directions, 
and  is  painfully  jerked  to  and  &o.  He  may  have  escaped  actual 
concussion  of  the  brain ;  tliere  may  not  even  be  found  a  bruise 
Upon  his  head  ;  and  after  a  little  time — spent,  it  may  be  supposed, 
in  the  circulation  becoming  restored  to  its  equilibrium — he  maj 
be  able  to  *  shake  b  imsel  f  up/  walk  about,  and  resume  his  jomnej. 
Yet  no  one  will  be  surprised  to  find  that  lasting  injurious 
effects  have  been  produced  on  his  brain  by  the  accident.  Bat 
the  head,  and  the  cervical  portion  of  the  spine  concerned  with 
it,  are  not  the  only  parts  that  require  additional  mention.  It 
cannot  be  forgotten  that  the  viscera  both  of  the  thorax  and 
abdomen  partake  each  more  or  less  the  character  of  *  floating; ' 
that  they  are  suspended  at  their  roots  by  ligaments,  or  their 
equivalents ;  and  that  within  the  folds  of  the  serous  membrane^t 
which  form  these  connections,  not  only  blood-vessels  and  ab- 
sorbents, but  nerves,  particularly  of  the  sympathetic  system, 
are  enclosed.  When  the  body  is  jolted,  jarred,  and  shaken,  in 
the  violent  manner  described  above,  it  is  self-evident  that  the 
viscera  will  be  stirred  and  jolted  likewise ;  that  their  internal 
stnictiire  will  be  subject  to  be  bruised  or  lacerated,  giving  rise 
to  ecchymosis ;  and  that  the  nerves  on  their  passage  may  W 
stretched,  torn,  or  otherwise  injured.  Thus  all  the  great  con- 
stituent parts  of  the  nervous  system — brain,  spinal  cord,  ainl 
sympathetic  system — are  included  in  the  common  risk  of  the 
catastrophe.  And  the  account  would  be  incomplete,  if  the 
influences  of  mental  shock — that  of  fright  and  of  witnessiiij,' 
appalling  spectacles — were  neglected,* 

Progreasive  paraplegia  ;  chrmiic  degeneration  of  cord ;  rww/i- 
ing  from  injury  of  the  gpme. — A  chronic  disease  of  the  spinal 
cord,  which  ends  in  partial  destruction  of  its  substance  by 
degeneration,  and  during  its  gradual  coarse  is  attended  by  slowljr 


"  See  a  wnvs  of  valunlilH  cnma]unicati(m«,  '  On  Caws  of  Injury  froni 
Kp.ilway  Amdenls — their  inllui^nct^  upon  the  Ntjrrous  Sf»teni,  and  retnltij 
by  Dr.  Buzzard.    Lancet,  vol  I  l&i7,  p.  369. 
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progressive  paraplegiu,  has  long  been  known  as  an  idiopathic 
affection.  Of  late  yeara,  the  same  disease  has  been  represent-ed 
as  a  seqnel  of  what  is  called  *  concussion  of  the  spine.*  It 
has  therefore  a  claim  to  be  considered  in  this  place. 

The  most  eligible  way,  it  appears,  of  treating  this  subject 
will  be  to  illustrate  the  disease  and  its  phenomena  by  tlie  narra- 
tive of  a  properly  completed  case ;  that  is,  one  in  which  an 
account  of  the  poat-mortom  appearances  is  inoludod.  Cases  of 
thiit  kind  are  singularly  rare.  In  the  newspapers,  one  reads 
almost  daily  of  persons  being  brought  into  courts  of  justice — 
lamentable  spectacles,  lying  in  litters,  at  the  threshold  of  death's 
gate — plaintiffs  claiming  pecuniary  compensation  for  personal 
injuries  in  railway  collisions.  Bat  the  number  of  deaths  among 
such  persons  must  be  few ;  otherwise  it  cannot  be  understood 
how  the  scarcity  should  be  so  great  of  cases  in  which  the  results 
of  dissections  have  been  reported.  One  complete  case  alone,  of 
that  kind,  is  kno^vn  to  the  writer.  It  Is  that  of  a  patient  who 
had  been  under  the  care  of  Mr.  Gore,  of  Bath ;  but  whose  case 
was  related  originally  by  Dr.  J.  Lockhart  Clarke,  to  whom  the 
spinal  cord  had  been  sent  for  examination.*  The  case  was 
afterwards  introduced,  with  additional  details,  into  his  work  on 
iCailwoy  InjurieSy  by  Mr.  Erichsen.f  Lastly,  Mr.  Le  Groa 
Clark  lias  published  an  a^rcotmt  of  it,  illustrated  by  a  woodcut, 
iu  his  Lectures  at  the  College  of  Surgeons.  J 

In  the  account  of  tlie  case  which  follows,  the  writer  has 
availed  himself  of  the  descriptions  given  by  the  different 
authors  just  named.  But  it  has  to  be  premised  that,  as  the 
patient  did  not  come  under  Mr.  Gore's  observation  till  a  year 
hod  expired  from  the  accident,  and  then  visited  him  only  at 
intervals,  the  early  history  especially  is  imperfect. 

A  gentleman,  a^d  forty-eif^ht,  met  with  &  eliock  in  a  railway  collision,  but 
hv  racmved  no  wound  or  bruise ;  aud  only  complained  of  a  pnin  in  his  buck ; 
rallied  from  the  train  to  a  station  close  at  bond.    Biiiug  a  man  of  ac- 


^ura 


*  See  '  Report  on  a  Specimen  of  Dieeafie  of  the  Bmin  and  Spinal  Cord, 
oooaeajuent  on  a  Railway  Collision ;  *  by  Dr.  J,  Lockhart  Clarke.  Tt-aw.  PathoL 
Sar.f  ToL  ivil.  p.  20. 

t  'The  only  case  on  record  with  which  I  am  acquainted,  in  wliich  a  pont- 
mortem  examination  haa  1>een  inado  of  a  (HTrtoD  who  hud  actually  diod  from 
the  Mmota  effeota  of  concussion  of  the  epine  from  a  railway  collision,  i«  one 
that  Las  Tt'iT  recently  been  related,  and  the  parts  csiiibitod  to  the  I'athological 
Society  by  Dr.  I.iOckbart  Clfirkf^.'     On  Hailway  Injuna,  p.  113. 

i  Briiish  Medical  Jvttmal,  October  3,  180a, 
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live  habits,  he  miuia  evftrjr  effort  to  get  itbont  m  his  bajtincss :  and  did  so  f-tr 
'a  short  tim«,  Iboui^h  with  much  distPMS.  Niimbnera  and  a  vrant  of  power  in 
the  lower  HmbF  grsdually  come  on,  ood  he  1tc<:aine  disAblt-d ;  but  the  prttiiH'  time 
when  the  paralytic  symptonip  appeared  could  uui  be  etaled,  it  being  known  onljr 
that  it  wft8  Ipm  than  a  year  from  the  time  of  th»  ocoiurence  of  the  acddent  II* 
hod  previously  NulTQred  vaguely  with  pains  down  the  back  and  in  the  head, 
thuu^'h  nut  of  a  very  acuta  kind,  Thurv  was  great  ocufiitivcnesa  to  extuntti 
impressions,  so  that  &  shock  against  a  tabW  causi-d  distn^SM.  He  gndually, 
though  very  slowly,  failed  in  ever}'  respect  as  to  uund  and  body — not  how(>vi4 
losing  his  intellect.  Ho  became  unable  to  walk  with  steadioew  and  firmne»w; 
the  semi -paralytic  stata  was  somewhat  like  tliat  of  partial  intoxiititioD ;  bet 
there  was  little,  if  any,jerking  or  twitching.  Before  his  death,  which  was  dearh 
hastened  (say  three  months},  by  an  accidental  fall,  ho  conld  barely  walk  witb 
the  aid  of  two  stickH;  and  ho  was  for  the  UaI  uiouth  confined  to  bed.  In  the 
latter  p.)rt  of  his  illiieRs,  some  weakness  of  the  upper  extremitioa  became 
apparent:  so  that,  if  the  patient  was  ofi'  bis  i^iard,  a  glass  would  flip  from  hi» 
fiigcre.  There  was  not  any  marked  rigidity  of  the  spine,  or  conrulsivc  inore- 
nients.  Until  about  eighteen  months  bol'oro  his  death,  there  was  no  paralysis 
of  the  spbinctar  of  the  bladder;  then  tho  urine  became  pal^  and  alknline,  wiib 
muco-purulent  deposits.     He  lived  after  the  accident  three  and  a  half  T^are. 

In  the  brain,  tjiere  was  general,  but  alight  opacity  of  the  anichnoid  mem- 
brane, and  sub-arachnoid  eOiision.  The  cortical  substance  was  so5  and 
pallid,  particularly  at  the  inferior  surfaces  of  the  anterior  lobes.  Dr.  CUrke't 
report  of  bU  exauiiuation  of  the  spinal  cord  is  as  follows:  *  I  found,'  ho  saj*, 
'  that  the  membranes  at  sinnn  parts  were  thickened,  and  adherent  at  otliere  tu 
the  Biuface  of  the  white  cfdumns.  In  the  conl  itimlf,  one  of  the  most  strikiBg 
changes  consisted  In  a  diminution  of  the  aut«ru-po«terior  diameter,  which,  in  miny 
placfs,  was  not  more  than  equal  to  half  the  transrerse.  This  was  particula;'!}' 
the  ca&e  iu  tha  upper  portion  of  the  cervical  enlargement,  where  the  cord  wu 
eoDsequently  much  Hattenbd  fruni  beliiud  forward.  On  making  sections  1  wut 
gnrprised  to  find  that  of  all  th^  white  cnlumus,  the  /wi-^nVwere  ezclmuvely  th« 
scat  ofdijioaSG.  These  colunms  were  darkerj  browner,  denser,  and  ntoro  opaqae 
than  this  antero-lateral ;  and  when  they  were  examined,  both  tranaversely  aad 
longitudinally,  in  thlu  preparations  under  the  microscope,  this  appeanuic«  w« 
found  to  be  duij  to  a  multitude  of  compound  granular  corpuscles  aud  isolated 
granulta,  and  ti.)  an  exuberauce  of  wavy  Hbroue  tissue,  disposed  in  a  longitadiaiil 
direction.  It  was  very  evident  that  man}-  of  the  nerve-fibres  had  been  replaced 
by  this  tissue  ;  and  that  at  certain  spots  or  tracts,  which  were  more  traospareot 
than  others,  cf<i}ecially  along  tbo  sides  of  the  posterior  median  fiasurea,  ibtx 
had  wholly  diHapiwareil.  Corpora  auiylacea,  also,  were  thickly  intcrrpersMl 
through  the  same  columns  :  particularly  near  the  central  line.  The  extrcmitiet 
of  tho  posterior  lioms  contained  an  abundance  of  isolated  granules,  like  thosa 
in  the  columns;  and  in  i^ome  suctions,  the  traiisvcrse  conimi.<^ure  was  somewbit 
dannaged  by  iliBintegnition.  The  anterior  eomua  were  decidedly  smaller  than 
natural,  and  altered  in  shape,  but  no  change  in  structure  was  observbd*'  * 


I 

I 


( 


*  An  interesting  point  is  omitted  in  tho  case;  it  is  not  stated  whether  tbe 
patient  retained  aenaation  through  his  whole  illness,  or  not.  In  li^^,  a  case')' 
idiopathic  progressive  paraplegia  waa  communicAti^d  to  the  Modico-Cbirurgial 
Society,  by  Mr.  Stouley ;  in  which  the  most  rcmtLrkablu  morbid  change  found 
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The  first  reniark  which  the  rending  of  the  above  case  sug- 

kLs,  ia  conceruing  the  dieproportion  that  appears  between  the 
ht  injary  sustained  by  the  patient  and  the  magnitude  of 
the  resulta,  occupying  three  and  a  half  years  in  coming  to  an 
end.     From  progressive  paraplegia,  and  a  morbid  condition  of 

,  tlie  spinal  cord,  identical  with  what  have  hinm  described  in  the 
case,  being  known  to  originate  independently  of  injury  of  any 

,  kind,  the  question  forces  itself  upon  us — was  the  shock  in  the 
railway  accident^  a  cause,  or  a  coincidence?  This  doubt  would 
not  have  been  expressed  if  Mr.  Gore  had  been  in  attendance  on 
the  gentleman  at  first ;  but,  according  to  the  narrative,  he  did 
not  see  him  till  a  year  after  the  accident. 

But  granting  for  argument's  sake,  that  a  shock,  analogous  to 
concussion  of  tlie  brain,  had  really  been  received,  the  question 
may  be  asked :  how  would  that  assist  in  accounting  for  the 
peculiar  morbid  change  found  in  the  cord,  on  dissection?  Tho 
concussion  would  be  followed  by  inQanimation.  But  that  in- 
flammation would  be  general :  it  would  extend  over  the  whole 
surface,  and  enter  into  the  deep  structures  of  the  cord,  including 
every  column  equally.  The  organic  change,  however,  is  not 
general,  bat  partial :  it  is  confined  to  the  postenor  columns. 
How,  then,  is  that  selection  or  limitation  to  be  explained? 

Another  objection  presents  itself.  According  to  mtidem 
views  of  pathology,  tho  morbid  action  concerned  in  producing 
granular  degeneration  of  the  tissues  is  distinct  fi-om  inflamma- 
tion. The  process  is  seen  in  operation  in  fatty  degeneration  of 
the  muscxUar  substance  of  the  heart,  in  the  formation  of  the 
areas  senilis,  in  the  production  of  atheroma  in  the  arteries,  &C.5 

,  and  in  none  of  these  instances  is  the  degeneration  preceded  by 
inBam  mjition.  It  maybe  argued,  therefore,  that  the  organic 
changes  in  the  columns  of  the  spinal  cord,  consisting  of  degene- 


DD  di«iection,  wm  diflorf^Bnisflticm  of  the  posterior  columns  of  the  coril.  Shortly 
afterwnrdd,  I)r.  Webster  com miin tented  a  C4ttfe  in  'whirh  the  same  morhtd 
condiiitm  wwn  diBcoverod.  In  tho  first  ca«e,  a  period  of  three,  mid  in  the 
secQod,  ono  of  two  and  a  quarter  years  elapsed,  before  the  loss  of  power  in  (he 
limbs  vm»  complete.  But  in  neither  was  ^eiwntion  destroyed.  And  the  priii- 
I  dpal  object  of  both  authors  was  to  direct  tittvntioo  to  tbc  lattirr  ]R)int;  nt>  it 
i«M  then  thought  to  be  at  vorianci?  with  tlie  geniyrally  recHiTHd  opjuiona  of 
r  physiolrigisU,  nnmely,  that  ijenrntion  was  the  property  of  tho  poatoriur  columns, 
I  Six  ye«n  before  the  Gret  communication,  Sir  Charles  Bell  had  shown  that 
'  Koaation  did  not  depend  on  those,  but  on  the  Mertti  colnmns,  of  tho  cord ;  and 
tbat  view  bat  been  abuiidiuitly  condnuod  by  nub»equeDt  re^'tuchea.  I'hil. 
Trmu^  lfcl34-1835. 


ration  of  the  norvc-fibres,  depend  on  some  cause,  not  hitherto 
aecertaincd,  different  from  inflammation  ;  and  tliat  ac-cordinglv 
their  connection  with  concussion  of  the  cord  is  merely  hypo- 
thetical. 

On  the  whole,  it  may  he  affirmed,  that  what  is  most  wantt^il 
for  the  better  understanding  of  those  eases  comniouly  known 
nnder  the  title  of  *  concnssion  of  the  spine,'  is  a  greatly  enlarged 
number  of  post-mortem  examinations.  Hitherto  our  experience 
lias  bwm  derived  almost  wholly  from  litigated  cases,  deformed 
by  contradictory  statements  and  opinions ;  and  the  verdicts  of 
jiiries  have  stood  in  the  place  of  post-mortem  reports.* 

Fracture  of  dorsal  spine;  paraplegia ;  recovery.  Relapse  in 
thirteen,  years  as  progressive  paraplegia.  Death  in  Jive  years.— 
The  following  case,  in  its  iirincipal  circumstances,  is  singular; 
it  is  introduced  here  as  hearing  on  the  subject  of  *  progressiw 
paraplegia,'  connected  with  injury. 

H.  P.,  agwl  forty-four,  a  slmemaker,  wh«  ntlmUted  into  the  MiddlmiM 
Hospital,  under  the  writer's  cart;,  in  May  1849,  with  parapleii^nt  and  bed-soiet. 
IVentj  yoara  before  be  had  fallleD  from  a,  second'Hoor  window  ia  Edinbiirfrb. 
andwM  carried  inscn^ibl?  to  the  Iiitirninry.  On  tlie  fotlowiug  day  coiiM^iourae^ 
ntunied  ;  and  be  then  found  tbnt  bi^  bucli  bad  been  broken  near  the  middle, 
and  thot  he  hnd  lost  the  power  of  motion  tind  eeneation  in  both  lowpr 
extremitieft.  BInod  in  clota  wna  mixed  with  the  urine;  and  the  blnddor  had  to 
bo  washed  out  with  warm  water.  He  began  la  two  montba  to  void  hia  urine 
without  aaeistimce,  and  to  regain  Bome  power  over  hia  limbs.  laauaa  wen 
applied  near  the  »cat  of  injuiy.  Iq  four  months,  having  recovered  the  power 
of  walking-,  be  woa  di»:barged  from  the  luHrmary;  and  ahortly  oflerwanla 
returned  to  his  worlt.  The  only  romaina  of  the  paxalyns  at  that  time  was 
defective  MriuiKtiou  in  a  amall  part  of  the  right  leg.  During  the  aevcu  yttn 
following,  he  waa  uninterruptedly  well,  and  led  an  active  life — occasionaUj 
trav^Hiug  abroad  on  buaiDeaa.  lie  then  had  a  fever,  which  be  ascribed  to 
catching  cold  on  a  diligence.    Twelve  mooLhs  afterwards,  he  had  pain  at  the 


•  Tbere  has  been  recently  communicated  to  the  Medico- Cbirurgtcal  Societr, 
a  CA^Q  of  concufsioa-leeion.  A  man  fell  fmm  the  top  of  a  hayrick,  and  bill 
parC'ta)  paraplegia,  loss  of  motor  power,  without  that  of  sensation.  IJe  M^ti 
six  months.  Ou  bis  death,  the  medulla  oblongata  and  spinal  cord  w«n 
examined  under  the  microacope.  ExtenriTe  granular  degeneration  was  chietl/ 
found ;  the  atructural  changt-s  by  which  are  represented  in  twenty-one  figurM. 
It  is  remiirkahlu  that,  nutwith!^ta£<iiug  the  great  amount  of  disorgamsHtioa,  tb< 
patient  gradually  rwc^vered  the  power  over  some  of  the  limbs  that  hail  bwc 
jmralyi^d,  and  he  rutained  sensation  unimpaired  to  the  last  The  case  w* 
therefore,  not  one  of  '  progressive  paraplegia,'  to  be  referred  to  in  the  tfllt 
'On  a  Cose  of  Concnssion-Leaion,  with  extensive  Secondary  DegeneratioE  (J 
Spinal  Cord,  fnllownd  by  general  Muscular  Atrophy ; '  by  U.  Charlton  Butivv 
M.A.,  ai.U,  Lotid.  Mcd.'-Chir.  TraM.,  toL  1.  p.  4W>. 
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hCf  injiirv  in  the  bftck ;  aod  the  surgeoD  who  had  atti5udeii  him  funaerly 
MlHaed  him  to  r«nf*w  the  iaiuo  there,  Aguin,  for  five  joan,  he  renmined  in 
perfectly  good  health.  It  being  now  thirteen  jenra  smce  b«  met  witli  the 
■oddent,  a  Betioiu  cbange  in  his  condition  commenced.  His  legs  then  liegau 
to  be  weak  under  htm ;  and  he  dtrtggtMl  tht'tu  heavily  aa  he  'n*alked,  Th« 
JwbtonoM  of  the  liuibe  grailuallj  and  slowly  inereafied ;  80  that  having  been 
ttUst  at  first,  to  g«t  about  with  one,  he  waa  booh  obliged  to  uee  two  aticke,  and 
afterwarda  crutchea.  In  five  yean),  he  was  so  inca|Mu:itated  that  he  took  to  his 
bed*  and  remained  there  for  two  years  before  hiA  odmisaion.  When  bed-ridden, 
iMth  uotur  power  and  sensatiun  were  quite  lost  in  the  lower  extremitiee ;  ho 
WM  unable  to  rutaiu  either  the  faecea  ur  urine;  aiid  extentuve  sores  fonnod  ou 
the  hips.  During  the  whole  progreM  of  the  paralysis,  his  lower  limha  were ' 
frpi|uyutly  difturhed  with  convulsive  starting^,  brought  on  without  perceptible 
cauf« :  atid  for  the  lost  six  months,  the  legs  were  closely  bent  on  tho  thighit, 
and  ilie  knees  drawn  up  to  the  abiloroen. 

Hia  admission  into  the  hospital  waa  twenty  years  after  the  fracture  of  tho 
tptnev  and  seven  after  the  relapse,  or  commit  ace  meut  of  tho  progrBBsire 
pKraplegia.  A  slight  incorTatiou  of  the  column  iorwaitl,  and  faint  indication 
of  an  angle  about  the  fiflh  or  sixth  dorasl  vertebra  were  observed  ;  but,  owing 
perbapa  to  an  KdematcuB  condition  of  the  skin  genfrally,  no  unevennese  in 
the  apinous,  or  other  processes  could  be  detected.  Ue  did  not  complsin  of 
painr  and  bore  strong  pressure  and  percussion  alung  tho  column  without 
auflering.  Pamlysis  was  complete  in  all  the  porta  below  the  level  of  Uiu 
mnUlleus,  IxMh  as  to  motor  power  and  sensation.  As  atated  before,  his  legs 
mre  rigidly  bent,  and  the  knees  drawn  dose  to  the  body,  and  be  had  no 
Toluntary  power  whatever  in  them ;  but  they  were  subject  to  slight  reflex 
aecioui,  t>enBBtion  was  absolutely  lost ;  but  a  source  of  deception  was  observed ; 
tbmt  is,  when  blindfolded,  and  one  of  his  legs  waa  pricked,  he  waa  able  to 
dwtinguJsh  which  was  touched ;  it  was  found,  however,  that  this  was  owing 
to  thi;  leg  eiperimeuted  on  st&rUng  each  time,  and  communicating  a  jar  to  the 
oorrespondiiig  side  of  his  body.  There  was  incessant  dribbhng  of  the  urine, 
•ad  the  fiecas  passed  involuntarily.  An  extensive  sore  was  situated  over  the 
Mcrunf  •  portion  of  which  was  denuded  and  black ;  and  there  were  aores  lik^ 
wise  over  the  ischia  and  trochanters ;  in  all,  ttie  surfacea  were  foul  and  aloughy, 
and  of  gtvat  depth  ;  hut  i]uiLe  pAiiiless,  as  shown  by  the  patient  being  uncon- 
scious when  strung  caustica  were  applied. 

By  giTiDg  g«a)eroua  diet,  with  abundant  siimulanta,  assisted  by  quinine  and 
opium,  the  patient,  who  had  been  in  a  reduced  condition,  rapidly  gjuned 
conttderable  strength,  lie  waa  put  upon  a  water-bed  at  tirstj  and  latterly  on 
a  spring-bed.  The  dressing  to  the  bcd-sorcs  was  chictSy  bnlsiim  of  I'oru.  It 
was  an  interesting  fact  that  tho  deejily  execrated  sores  soon  lost  their  f<Mil 
aur£ftoe«,  threw  out  laudable  pu^,  became  filled  with  healthy  graaulationt, 
and  dcatrised  ou  a  level  with  tho  surrounding  skin,  as  quickly  as  was  ever 
yftnensd  in  patienta  of  the  soundest  constitution,  The  only  pnrt  where  the 
ptoceaa  of  skinning  failed  was  at  the  centre  of  tho  sacrum,  where  the  bone 
wtt  bare.  The  bowaJavere  babitualiy  costive;  and  when  that  state  lnfit<-d 
(of  aome  time,  he  felt  oppressed  in  his  breathing.  He  lived  for  eight  months. 
Aj  hia  end  approached,  he  w&a  subject  to  profuse  perspirations  i  and  a  singular 
ctTCtinutaiice  was  observed  concerning  them — nnmelr,  that  tho  paralysed  pnrts 
wens  not  included;  the  hair  of  his  head  would  be  wot,  as  if  it  had  been  in 
the  fl«a  j  large  drops  of  sweat  would  be  upon  his  face ;  and  his  shirt  would  be 


3S0 


OTJURTES  OF  THE  BACK", 


drenched,  aa  if  juBt  out  of  the  wash-tub ;  yet  not  a  sign  of  moisture  would  be 
vUible  on  Us  lower  extremities  or  anywhere  below  Ibe  line  of  tUe  ambilicuB. 
His  death  waa  marked  only  lij  symploms  of  extrenin  cxbaustioD. 

/W-niw(em  ttppcarmtce/i. — Fracture  was  discovered  to  have  taken  place  in 
the  fifth  dorml  vertebra;  but  the  union  of  the  fragments  woa  so  coTn]iHCl,  or 
the  surfaces  so  much  fused  tog;ether,  that  the  lines  denotinii;  the  orij^nal  bn>arh 
were  indistinct,  and  the  fact  was  made  out  chiefly  by  observing  the  relative 
displacemetita.  Tho  direction  of  the  fracture,  then,  was  through  the  bwij, 
beiwHen  it*  upper  and  middle  thirds;  and  hackwai-dly,  tbroujrh  tho  arch,  and 
upper  articulating  proccaaos ;  the  aupcrior  fragment  had  been  slightly  thrown 
forward  and  downward  upon  the  inferior;  so  that  a  moderate  bend,  and  an 
iucliuftlion  to  tho  loft,  were  the  consoqoences.  The  fourth  vertebra  bad  become 
united,  by  anchylosis,  to  the  upper  eurfuce  of  the  superior  fragment :  and  lb? 
junction  was  so  close,  that  the  bodies  were  fused,  and  the  intervertebral  foramiiia 
obliterated.  The  sixth  vertebra  was  not  united  directly  to  the  inferior  frag- 
ment ;  but  bony  outgrowthH  had  been  thrown  out  in  front  of  the  respective 
bodies,  like  buttresses,  as  if  to  give  additional  strength  at  the  angle  of  fracture ; 
and  two  adjacent  ribs  were  united,  on  the  right  side,  near  their  nrticulationj, 
close  to  the  seat  of  fracture.  The  vertebral  canal  partook  of  the  incurvation 
c&ui!ed  by  the  displacement  of  the  fragments;  but  its  capacity  was  normal, 
and  the  surfaces  even;  A  thin,  dense  osteons  ■p]aU\  took  the  place  of  the 
posterior  longitudinal  ligament,  and  lined  the  backs  of  the  bi^KliM  of  tlu> 
vertebne,  including  the  intervals  occupied  by  the  intervertebral  subetancea,  *> 
aa  to  make  a  continuous  smooth  surface. 

The  spinal  cord  and  sheath  together  were  viwhly  collapsed,  at  the  seat  of 
fracture ;  both  as  compared  vritb  the  magnitude  of  Ibe  canal,  and  the  rize  of 
tlie  cord  above  and  below.  For  on  inch,  some  soft,  apimrently  Bbroua  matteri 
surrounded  the  sheath  on  the  outside,  without  adhering  to  the  walla  of  th« 
canal.  A  portion  of  the  cord,  about  two  and  a  half  inches  in  length,  wm  m 
much  disintcgratoil  that  its  form  and  colour  were  lost ;  and  n  friable,  granular 
matcriiil,  easily  broken  down,  and  ami^rphoua  in  appearance,  took  the  pUce  of 
thu  healthy  structure.  The  same  morbid  matter  was  the  medium  nf  adhesioa 
lietween  tho  remnants  of  the  cord  and  thu  meninges.  Tho  continuity  of  th« 
upper  with  the  lower  portions  of  the  cord  was  preserved,  as  it  appvared, 
entirely  by  pin  mater  and  connecdvo  tissue;  there  being  no  reptigp  of  ncrve- 
etructure  visible  to  the  naked  eyo.  All  traces  of  toots  of  nen'ee  within  tie 
theca  were  obliterated.* 


I 


( 
I 


Peactukes  and  Dislooations  op  the  Spike. 

When  yiolence  ^eater  than  the  spine  is  constructed  to  with-  ■ 
stand  is  direotod  upon  it,  a-nd  it  yields  to  the  forc«,  the  injxirj 
almost  invariably  consists  in  mixed  fracture  and  dislocation. 
This  union  of  the  two  is  readily  understood  when  we  take  into 
view  the  irregular  forms  of  the  vertebrae,  and  the  over-lapping 


*  The  preparations  connected  with  thia  case  are  contained  in  the  Muaenni 
of  the  Middlesex  Hospital. 
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of  their  mrioas  processes.     In  the  dorsal  region  the  bonea  are 
BO  dooeljr  locke<l,  and  the  processes,  ospucially  the  epinons,  bo 
long  and  overhanging,  that  simpU>  dislocation  appears  impos- 
siUe ;  but  in  the  cervical  and  lumbar  regions,  where  motion  is 
free,  and  the  articular  surfaces  are  either  more  horizontal  than 
TCftical,  or  the  processes  stand  out  apart,  a  considerable  amount 
of  dislocation  may  t&ke  place,  ace^^mpanied  with  but  little  frac- 
ture.    For  ejuunple,  a  case  has  been  related  hy  Mr.  Holmes,  of 
a  man  struck  on  the  loins  by  a  heavy  U>g  of  timber;  the  last 
doRo!  vertebra  had  been  dislocated  from  the  first  lumbar,  with 
Uceration  of  the  intervertebral  substance;  but  the  fmcture  of 
the  processes  was  so  inconsiderable,  that  the  fact  of  their  having 
been  crumbled,  rather  than  broken,  might  easily  have  escaped 
Dotioe.* 

Antt,  practically,  tlie  question  of  the  proportionate  amount 
of  fracture  compared  with  dislocation,  is  in  most  cases  of  little 
Doment.  It  would  be  founding  on  a  false  analogy  to  suppose 
that,  because  it  ia  important  in  a  case  of  accident  to  the  hip, 
sh(mIdor,  elbow,  &o.,  to  recognise  distinctly  the  nature  of  the 
iajury,  whether  it  be  iracture  or  dislocation,  the  same  thing 
held  with  regard  to  the  spine.  What  renders  injuries  of  the 
bftck  of  gravest  interest  to  the  surgeon,  is  the  question  of  the 
(NJudition  of  the  Spmal  Cord ;  and  that  ot^an  is  equally  liable 
to  be  crushed,  and  have  its  functions  destroyedj  by  frsicture,  or 
hf  Jialocatiou.  As  to  the  treatment,  if  reduction  of  the  dis- 
placed bones  be  required,  the  method  of  effecting  it  will  be  the 
tune  in  both  kinds  of  injuries ;  and  as  to  prognosis,  the  pros- 
jwt  of  recovery  is  not  more  or  less  encouraging  in  the  one 
than  in  the  other. 

The  forces  which  cause  fracture  of  the  vertebrse  (comprehend- 
ing in  that  term,  for  the  convenience  of  expression,  partial 
dislocation)  are  necessarily  violent ;  they  also  fall  u{K>n  the 
flexible  column  in  many  different  directions;  and  they  pro- 
duce thereby  a  great  diversity  in  the  injuries.  It  will  simplify 
the  subject,  if  we  distinguish  fractures  into  those  which  come 
rom  inih'rect,  and  those  which  come  from  direct  violence, 
Injuries  affecting  the  two  highest  vertebrte,  as  they  have  cer- 
;aiju  special  characters,  will  be  considered  afterwards  by  them- 
kItcs. 


JPalftoL  Soc.  Trms.  vol.  x. 
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On  fractures  of  the  spine  from  indirect  force. — 

A  miller's  rartnan  ttu  itandinpr  io  his  wng^n,  reoeivins:  lieftrr  «acK 
com  let  down  by  ropes  from  the  high  stonr  of  a  gnvnary ;  the  fastening  of  i 
of  the  sacks  slipped ;  it  descended,  and  ftUghied  nn  bis  neck  and  shoulders :  the 
epine  was  fr&ctured  at  the  fifth  dorsal  rertebn.  A  young  gentleman  wa* 
sitting  on  the  branch  of  an  apple-tree^  when  it  broke,  and  he  came  to  ths 
ground  on  his  nat«s,  which  left  their  impression  on  the  soil :  the  spine  woe 
broken  at  the  eighth  donuil  vertobra.  A  man  falUng  headlong  from  a  height, 
came  to  tho  earth  upon  the  VRrtcix :  bruises  of  the  scalp  were  visible  at  that 
part,  and  it  wan  found  that  he  had  fractura  of  the  lowest  cervical  Tertebra. 

AU  these  cases  were  examples  of  the  spine  being  hroken  in  a 
transverse  direction,  cr^nsequent  on  the  colamn  having  been 
bent  to  an  excessive  degree ;  and  tliat  hy  forces  which  bore 
upon  the  column,  not  in  the  line  of  the  fracture,  but  along  tlie 
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longitudinal  axis.  In  examining  the  bodj  of  a  person  wbo 
has  died  shortly  after  such  an  accident,  the  following  appear- 
ances will  be  observed :  blood  will  be  eitravasated  exteusivelj 
in  the  neighbonrhood  of  the  fracture ;  at  the  lumbar  region, 


*  Example  of  fracture  of  the  spine  from  indirect  viulence.  Tho  pati«Bts 
young  man,  had  fracture  through  the  elerentJi  dorsal  vertebra,  from  a  betvT 
weight  falling  on  his  shoulders,  and  doubling  him  up.  lie  snrrived,  witli 
paralysis  and  ana>sthe9ia  of  the  lower  extremities,  for  eight  days.  The  t** 
ends  of  the  spinal  cord^  wht-re  it  and  the  theca  were  torn,  were  one  and  a  half 
inch  apart.    Preparation  in  Museum  of  Middlesex  Hospital. 
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tme  or  two  of  the  supra-  and  intcrspinous  Hgamcuts  will  be 
ruptured,  and  a  gap  made  between  the  correaponding  spiiioas 
prcrcessee ;  at  the  dorsal,  a  chippiug-ofi'  of  the  sleuder  ends  of 
these  processes  will  more  probably  be  met  with  ;  there  will  be 
^partial  laceration  of  the  muscles  and  tendons  in  the  vertebral 
grooves,  at  the  seat  of  fracture.     Proceeding  more  deeply,  the 
Bgamcnta  subflaTa  connecting  the  arches  cf  the  two  vertebree 
flwet  involved  in  the  injury  will  be  found  torn  off  from  the 
nlTgins  of  the  lamina;.     The  injnry  to  the  articulating  pro- 
eeiBes  will  differ  in  the  several  regions  :  in  the  dorsal  the  liga- 
nents  wUI  be  torn,  and  the  processes  themselves  be  almost 
certainly  broken  ;  in  the  cervical,  the  ligaments  will  be  ruptured, 
but  the  processes  may  either  escape  fracture,  or  have  their  edges 
nerely  chipped;  they  will  probably  have  been  dislocated,  but 
«wiDg  to  the  surfaces  of  these  processes  being  comparatively 
Inoad  and  nearly  on  the  same  horizontal  level  with  the  bodies  of 
ibe  vertebrse,  they  frequently  fall  into  their  places  again  after 
ike  separation ;  thus  constituting  it  a  case  of  diast^amx,  rather 
tfatn  of  dislocation.     In  the  lumbar  region,  the  articulating 
jROcesses  will  be  wrenched  asunder,  like  teeth  drawn  from  their 
Bookets;  but  when  the  vertebne  settle  down  the  processes  will 
Doi  ri'tum  to  their  original  situations — one  or  both  will  hitch 
DpOB  some  point  of  the  subjacent   vertebra,  on  which  they  can 
Rit;  the  bones  will  thoa  be  locked  and  {permanently  displaced, 
tbere  will  be  a  distinct  bend,  acomx>anied  with  a  twist  of  the 
qnoe,  and  the  transverse  processes   of  one  side  will  project 
vilibly  against  the  skin.     Consequent  on  the  separation  of  the 
irticalating  processes   and   the   simultaneous  rupture  of  the 
ligUDenta  subflava,  the  interior  of  the  vertebral  canal  will  be 
Ojpeaed  and  the  sheath  of  the  spinal  cord  exposed,  probably 
obecured  byeitravasated  blood.     Omitting,  at  present,  to  apeak 
of  the  medulla  spinalis  itself,  attention  may  next  be  drawn  to 
tbft  itate  of  the  front  of  the  column,  viz.,  the  bodies  of  the 
Tertebrre  and  intervertebral  substances.    In  treating  of  Sprains 
H  wu  stated  that  when  the  spine  is  bent  forwards  and  down- 
wanlsjthe  force  directed  on  it  in  front  is  one  of  compression,  as 
distinguished  from  laceration.   Accordingly,  in  cases  of  fracture 
tttned  by  excessive  bending,  the  injurious  effects  on  the  bodies 
of  the  vertebrae  will  be  due  to  crushing  in  contradistinction  to 
taring.     It  might  perhaps  have  been  thought  that  when  the 
ligaments  and  other  structures  at  the  back  of  the  spine  had 
been  rent,  and  the  superincumbent  weight  was  thus  thrown 
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exclusively  upon  tlie  bodies  and  fibro-cartUage«,  the  latter 
would  liave  beta  detached  from  the  surfaces  of  the  bones, 
rather  iluui  that  the  bodies  should  be  broken.  But  snch 
laeeratioa  of  the  intervertebral  substances  is  rare.  The  chief 
injury  inflicted  consists  in  a  breaking  down  of  the  body  of  the 
particular  vertebra  which  is  situated  at  the  angle  of  flexion, 
and  the  iracture  is  a  combination  of  '  comminuted  *  and  '  im- 
pacted.' With  the  fracture  of  the  body,  the  longitudinal  liga- 
ments in  front  and  behind  are  commonly  torn.  The  xipper 
fragment  may  glide  a  short  way  downwards  and  fonviirds  upon 
the  lower,  and  in  that  manner  overhang  it ;  but  owing  to  the 
locking  of  the  processes  behind,  that  motion  is  arrested  and  the 
displacement  is  never  considerable.  In  others,  -when  a  trian- 
gular portion  of  the  body  has  become  looiw?,  it  has  been  driven 
back,  owing  to  the  compression  being  greatest  in  front,  with  the 
force  of  a  wedge  into  the  vertebral  canal,  so  as  to  encroach  on 
the  spinal  cord. 
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On  fracture*  of  ilie  spine  from  direct  force:  dislocation.- — 0 
to  the  spine  being  protected  on  its  fore  part,  it  is  not  liable  to  be 
injured  by  direct  force  except  from  behind.     Again,  when  direct 
violence    sufficiently  great  to  produce  fiucture  is  applied,  it 
causes  the  column  to  bond  backwards,  before  breaking ;  or  in  an 
opposite  direction  to  the  incurvation  preceding  fracture  by  in- 
direct violence.  Hence,  according  to  the  mechanical  law  before 
referred  to,  the  stractures  in  front  will  be  subject  to  laceration— 
those  behind  to  compression :  in  other  words,  before  the  spine  ■ 
breaks,  the  bodies  of  the  vertebrse,  intervertebral  cartilages,  and  | 
longitudinal  ligaments  will  resist  the  action  of  being  torn  j  while 
the  pedicles,  lamina?,  and  processes  of  the  posterior  segment 
will  resist  the  force  of  compression. 

As  the  vertebra)  in  the  dorsal  region  are  curved  anteriorly, 
and  so  firmly  locked  together  as'  to  be  nearly  inHexibIi?i,  it  is  not 
to  be  expected  tiiat  they  will  yield  readily  to  a  force  bending 
them  in  the  contrary  direction.  But  the  case  will  be  difTerent 
in  the  cervicaJ  and  lumbar  regions.  In  each  of  these  the  uatumJ 
cuiT^e  is  backwards,  and  these  are  also  higlily  flexible.  "VVo  may 
conclude,  therefore,  that  when  either  part  is  subjected  to  direct 
violence,  and  the  ijicurvatiou  is  increased  beyond  the  normal 
point,  the  bodies  of  the  vertebne  will  be  divorced  from  each  other, 
and  the  intervertebral  curtilages  stripped  from  their  surfaces; 
but  that  the  posterior  arches,  together  with  the  articular,  trans- 
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T€T8e,  and  spiiiouB  processes,  will  be  compressed,  ground,  aod 
crashed.     From  this  it  will  be  seen  how  much  more  Ukely  dis- 
location is  to  enter  into  the  composition  of  a  direct  than  an 
indirect  fracture.     If  one  of  the  intervertebral  substances  have 
torn,  and  the  stirfac^s  of  the  bo<lie8  of  the  corresponding 
brae  separated,  tliere  will  remain  onlj  the  joints  of  the  arti- 
culating  processes  to  hold  the  bones  together  j  and  when  these 
have  been  broken,  nothing  will  be  left  to  prevent  displacement 
of  the  fragments.     The  ease  related  by  Mr.  Holmes,  already 
adverted  to,  of  dislocation  at  the  dorsi-lum1>ar  region,  illustrates 
this  view.     The  patient  had  been  struck  on  the  loins  by  a  heavy 
piece  of  timber,  and  his  lower  extremities  and  bladder  were  im- 
mediately paralysed :  the  lowest  dorsal  vertebr©  were  observed  to 
be  half  an  inch  in  advance  of  the  level  of  the  lumbar  vertebrae: 
by  extension,  the  bones  were  restored,  with  an  audible  click,  to 
their  proper  places ;  after  death  iixe  intervertebral  substance 
between  the  last  dorsal  and  the  first  lumbar  vertebnc  was  found 
raptured,  and  the  anterior  common  ligament  stripped  off  tlie 
body  of  the  latter  bone ;  the  articular  processes  on  both  sides 
bid  been  separated,  and  there  was  partial  fracture  of  the  trans- 
Twse  processes. 

A  remarkable  case  of  fracture  ia  the  lumbar  re^on,  combined  with  disloca- 
cnn  of  an  extraordinary  Rnioimt,  cauei>d  by  direct  violence,  Iim  been  recorded 
l>telj  by  Mr.  Le  Onifl  Clark;  and  the  d«scriptioQ  of  tbo  injured  porta  is 
iUuitfitad  by  a  woodcut.  The  pationt  had  received  a  blow  on  the  bncl^  by  the 
bllflf  a  heavy  weight,  mid  poralyus  i>f  the  lowtir  extreiuidefl  woa  the  conite- 
<lMaee.  The  iuten-ertebral  substance  between  the  fourth  and  fifth  lumbar 
Tntofane,  and  other  connecting  ligaments  of  the  bodies,  had  been  completely 
ton ;  Um  arch  of  the  fourth  vertebra  bad  a]go  been  broken  at  its  p*«dic]es,  on 
ub  side;  and  the  articular,  tranifTerBe,  and  spinous  processes,  in  relation  with 
t^  fifth  vertebra,  were  so  crushed  or  comminuted,  that  an  cfToctual  l(V>seniDg 
Ixtween  them  had  taken  place.  The  fifth  vertebra  had  presor\'od  its  place 
ipOB  the  aacnim,  defended  from  injury  by  the  projecting'  posterior  spinous 
pneMies  of  the  osaa  iUi  on  its  flanks.  Hut  the  body  of  the  fourth  vertebra^ 
*iUi  iti  sapentructuiv,  the  spine — had  been  forced  downwards  and  forwards 
^  the  direction  of  the  pelvi*,  to  such  an  extent  by  the  weight,  that  it  was 
Wid  to  have  taken  ita  place  in  Jront  of  the  body  of  the  fifth  vt-rtuhnk,  in  the 
QiUner  of  fmnt  and  rsar  rank ;  the  upper  and  under  surfaces  of  the  bodies  ot 
Ixnh  rertebne  being  respectively  on  the  same  horizontal  level.* 

0/ injurUg  to  the  spinal  cord  coruifiquent  on  frarttire. — When 
tbe  vertebral  column  is  broken  across  at  any  point  between  the 

*  I«ctut«a  CD  the  Principles  of  Su^ictl  Diagnosis,  delivered  at  the  Royal 
CoQege  of  Surgeons;  by  Mr.  F.  Le  Gros  Clark.  Brit.  Med.  Jotim. 
Ottabv  S,  186d. 
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occipnt  and  the  second  lumbar  vertebra,  where  the   raedolh 
spinalis  terminates,  that  important  organ  partakes  of  the  injnry ; 
it  is  dcprivetl  of  it«  fanctions,  and  all  thi^  body  below  the  fracture    i 
at  once  loses,  more  or  less  completely,  both  motor  power  and  sen-  ■ 
satiou :  iu  other  words,  the  patient  is  affected  with  paraplegia.  1 

From  this  statement  it  will  be  perceived  that  the  higher  in 
the  spine  the  fi-acture  occurs,  the  graver  will  be  the  conse-J 
quences.     Eut  before  attending  to  the  differences  in  the  effectaj 
referrible  to  the  extent  of  the  body  panilysetl,  let  us  eiai 
the  lesions  produced  in  the  spinal  cord  itself  and  its  membranes,  | 
£rova  the  injuries. 

Owing  to  the  small  size  of  the  mednlla,  it  is  seldom  destroyed' 
partially ;  the  colunms  which  give  motion  and  those  which  give 
sensation  are  almost  aJways  deprived  of  their  functions  simul- 
taneously. When  exceptions  occur,  and  one  property  alone  is 
destroyed,  it  is  motor  power  that  in  the  majority  of  cases  is  lost  ■ 

The  lesion  of  the  cord  varies  iu  different  cases.  1.  ^Vheuthe 
displacemeut  of  the  vertebne  has  been  extreme,  the  theca  has 
been  found  torn  through,  and  tlie  cord  it«elf  ruptured,  with  the 
ends  separated  to  a  distance  of  two  inches  from  each  other. 

2.  In  many  cases  the  mediUla  is  intruded  up<m  by  the  sharp  edge 
of  an  angular  fragment  of  vertebra ;  the  theca  and  other  mem* 
branes  are  penetrati'd,  and  the  organ  itself  cut  and  torn  across: 
in  the  majority  of  such  cases,  the  fragment  which  projects  into 
the  canal  is  a  part  of  the  body,  and  is  therefore  situated  in  front. 

3.  In  the  cervical  region,  when  the  vertebne  have  been  both  torn 
from  each  other,  and  extensively  bent,  the  cord  may  be  found 
not  only  crushed,  but  burst ;  from  the  violence  of  the  squeeze, 
the  pia  mater  will  have  given  way,  and  the  medullary  substance, 
converted  into  a  thin  {)ap,  will  have  escaped  and  be  spread  on 
the  surface  of  the  organ  above  and  below  the  rupture.  4,  The 
structure  of  the  cord  is  not  unfrequently  disintegrated  throupli 
its  whole  thickness  ;  and  yet  from  the  pia  mater  being  entire, 
the  organ  may  retain  its  natural  figure,  or  there  may  be  a  slight 
swelling  alone  visible,  without  discoloration ;  but  when  the  finger 
is  carried  along  the  surface,  with  the  view  of  judging  of  its  con- 
sistence, and  comes  to  the  part  corresponding  to  the  seatof  £rao- 
tupe,  the  cord  will  be  felt  soft,  as  if  broken ;  and  on  a  section 
being  made,  the  medullary  and  cineritious  matter  will  be  fonnd 
diffluent,  commingled,  and  stained  in  the  centre  with  blood. 
5.  The  terminal  portion  of  the  cord  where  it  tapers  to  a  point, 
opposite  the  two  last  dorsal  and  two  first  lumbar  vertebn^  is 
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rarrounded  by  a  congeries  of  roots  of  the  nerves  wliich  form  the 
caada  eqnma ;  these  roots  enveloping  it  serre  to  protect  it  to  a 
considerable  degree  from  injuries  incident  to  that  region  of  the 
column.     The  writer  has  seen  a  small  anperfieial  indent  in  the 
'«qBd,  covered  by  the  roots  at  tliis  part,  produced  by  fracture. 
lAstly,  below  the  second  lumbar  vertebra,  the  spinal  canal  con- 
tuns  otdy  the  sheath,  and  the  oauda  equina  within  it.     It  is 
obvious  that  the  effects  of  injuries  of  the  column  in  this  locality 
will  difft^r  greatly  from  those  hi  other  situations,  on  account  of 
the  absence  of  the  spinal  cord.     Botli  from  the  firm  consistence 
of  the  roots  composing  the  cauda  equina,  nnd  the  tougliness  and 
looseness  of  the  sheath,  the  parts  ifvill  yield,  and  adapt  them- 
kIvm  to  extensive  changes  in  the  canal,  produced  by  displace- 
ment from  fracture,  without  losing  their  functions. 

In  lesions  of  the  Bpintil  cord,  the  heemorrhage  is  generally 
(light ;  and  it  differs  in  all  ca^es,  both  in  its  mmle  of  occurrence 
Mwl  effects,  from  what  is  met  with  in  injuries  of  the  brain.  The 
Uteries  and  veins  which  permeate  the  medulla  are  remarkable 
^  their  minute  size :  hence,  when  a  portion  is  cut  or  bruised, 
the  bleeding  soon  stops,  and  extravasation  on  the  surface,  or 
Mchvmosis  in  the  substance  of  the  organ  to  a  considerable 
aowttnt,  is  rare.  If  the  latter  take  phice,  it  will  be  greatest  in 
tii«  central  cineritious  matter.  The  hoemorrhage  in  fracture  of 
the  spine  proceeds  chiefly  from  laceration  of  the  large  venous 
plfinses  which  line  the  interior  of  the  vertebral  canal.  The 
tlood  collects  on  the  outside  of  the  cord  and  its  membranes ;  and 
w  the  theca  adheres  rather  firmly  in  front,  but  on  the  lateiul 
and  posterior  parts  somewhat  loosely  t<i  the  canal,  the  accumu- 
lation of  blood  is  commonly  greatest  behind  and  at  the  sides. 

Oim$equetic^  of  de^tntdion  of  the  spinal  '^ordfroin  fracture  tUtleil 
gmeraOy, — Wheu  a  man  has  met  with  an  injury  of  such  severity 
iA  to  give  rise  to  fracture  of  the  spine,  there  is  a  general  shock 
to  his  nervous  system,  and  he  is  fomid,  at  first,  in  a  state  of 
profound  collapse.  When  restored,  he  complains  of  pain  at  the 
•eat  of  the  injury,  especially  if  any  attempt  be  ma^e  to  more 
Lim.  The  tumefaction  at  the  painful  part,  together  with 
irregular  projections  and  depressions  in  the  processes  of  tJie 
vertebrae,  divulge  the  nature  of  the  accident.  It  is  soon  per- 
ceireil  that  his  whole  body  below  the  level  of  the  fracture  is 
wnapkteily  paralysed.  If  a  line,  corresponding  to  the  distribu- 
tion of  the  nerves  which  come  off  immediately  above  that  part, 
be  drawn  around  his  chest  or  abdomen,  he  will  be  incapable 
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feeling,  when  pricked  or  pinched,  in  any  part  of  the  skm 
that  line  to  tlie  soles  of  the  feet ;  he  will  be  unable  to  mov 
joint  of  hia  limbs ;  there  will  not  even  be  reflex  actions  of  the 
mu^tcles.  The  urinary  bladder  will  have  lost  the  power 
expelling  its  contents;  and  a«  the  kidneys  go  on  secreting  the 
ordinary  quantity,  it  will  ere  long  be  over-distended.  As  the 
patient  is  not  prompted  by  the  natural  call  to  pass  his  water, 
the  bladder  will  at  length  be  elevated  as  high  as  the  umbilicus, 
feeling  like  a  hard  globular  body,  and  giving  out  a  dull  aouud 
on  percussion.  The  foeces  will  also  be  retained  ;  at  first,  with 
obstinate  ooativeness ;  afterwards,  the  stools  will  pass  iuvolun- 
tiU'ily  ;  but  the  patient  will  not  be  aware  of  their  escape,  or  of 
their  presence  when  they  lodge  on  the  bed-clothes.  There  will 
be  priapism,  in  greater  or  less  degree. 

Fracture  in  the  dorai-himhar  and  ioxoer  himhar  Te^ion, — It  will 
be  convenient,  in  treating  of  fracture  aa  it  occurs  in  the  several 
regions  of  the  spine,  to  commence  with  those  about  the  base ; 
the  effects  being  less  complicated  there  than  higher  in  the 
column. 

So  generally  does  paralysis  of  the  lower  extremities  result 
from  fracture  of  the  spine,  that  the  two  events  are  apt  to  be 
looked  on  as  inseparable.  Tet,  when  the  column  is  broken 
below  the  second  lumbar  vertebra,  there  may  be  an  absence  of 
paralysis.  The  patient  will  be  unable  to  keep  the  body  erect; 
and  he  will  be  incapacitated  from  walking ;  or  he  will  cany 
himself  lamely  in  a  bent  posture.  But  lay  him  on  bis  back, 
and  he  will  throw  hia  limbs  freely  about,  ajid  sensation  will  be 
]>erfect.  As  soon  as  thei*e  has  been  time  for  miion  of  the  frag- 
ments, he  will  be  weU,  except  for  the  deformity  that  may  remain. 
The  reason  of  this  difference  in  the  effect  of  fracture  of  the  spine 
when  it  occurs  in  the  part  specified,  compared  with  other  places, 
is  that  the  injury  is  below  the  level  of  the  spinal  cord,  which, 
it  has  been  already  stated,  terminates  at  the  second  lumbar 
vertebra.  From  that  bone  downwards,  the  vertebral  canal  is 
occupied  only  by  the  Cauda  equina,  protected  by  the  membra* 
nous  sheath ;  these  are  suspended  loosely  in  then-  place,  so  that 
even  if  the  displacement  of  the  fragments,  in  cases  of  fincture 
combined  with  dislocation,  be  great,  the  long,  flexible,  cord-like 
roots  composing  the  cauda  can  slip  aside,  elude  positive  iiynry, 
and  retain  their  functions.*     It  may  be  expected,  however,  that 


*  Four  CB^es  of  fructure  in  the  lower  lumbar  re^on,  in  which  there  ww 
total  abeence  of  paral^'sls,  have  come  luider  the  writer's  obsorvalioQ.    In  the 
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exceptions  will  be  met  with.  If  the  separation  of  the  broken 
frugraente  has  been  extensive,  the  fibres  of  the  cauda  equina 
will  be  torn  from  their  connections  with  the  cord ;  and  it  is 
probable  that  the  injury  to  the  latter  from  that  cause  will  give 
rise  to  paraplegia.* 

If  the  fractui-e  has  taken  placo  at  a  point  higher  up  in  the 
spine — Bs  between  tin;  second  upper  hmibar,  and  second  lower 
dorsul  vertebne — in  which  situation  the  cord  is  surrounded  by 
the  closely-set  roots  of  the  Cauda  equina,  it  may  be  expected 
that  the  effects  will  be  moderated  by  the  protection  which  the 
roots  give  to  the  cord.  When  the  fracture  has  been  caused  by 
excessive  violence,  and  the  column  has  been  abruptly  bent,  and 
the  fragments  much  displaced,  it  is  probable  that  the  injury 
will  reach  the  cord,  and  the  paraplegia  be  of  the  usual  kind. 
But  it  appears  that,  in  numerous  instances,  the  roots  ward  off  the 
danger,  and  the  lesion  of  the  cord  is  consequently  slight.  In 
proof  of  this,  it  will  be  found,  by  examining  the  records  of  cases 
in  which  fractures  have  occurred  in  this  locality,  that  In  a  large 
proportion  of  them  the  paraplegia  which  has  ensued  is  only 
partial — motor  power,  in  the  greater  nunrber  of  examples, 
being  lost,  while  sensation  remains.  Again,  in  further  confir- 
la&tion,  it  will  be  perceived  that  the  number  of  cases  in  which 


fint,  the  diftplncement  wm  k>  great,  that  the  spinons  aad  tmnsTerae  prooetNS 
projected  vUibly  ;  the  fragmentA  were  interlocked,  so  that  the  spine  could  not 
be  atnughtened,  and  the  patitiiit's  body  was  permaneotly  much  bent :  yet 
moUon  and  lensation  in  the  lower  oxtremitieA  were  retained  from  the  tiret.  ISee 
Lamdom  Medical  Gtartie,  vol.  xviii.  p.  0.'KI,  I83Q.  For  the  other  three  caaea,  aee 
TVwauocfMW  of  the  Pathological  Society  of  London,  toL  tii.  p.  420.  Among  the 
Utter,  waa  that  of  a  hoy  who  was  eight  yeara  old  when  his  case  was  published. 
fourteen  years  afterwards  (1B06),  he  called,  to  show  the  condition  of  bis  ftpine. 
There  w»«  relatively  greater  prominence  of  the  displficed  vertebne  than  at  first ; 
Wt  the  colantn  was  on  the  whole  nearly  etraight,  and  Ms  muscles  ware  power- 
fully dereloped.  Casts  of  the  back,  at  the  two  different  porioda,  are  preaerred 
ia  the  Museum  of  the  Middlesex  Hoapital. 

'  In  ana  caae  I  found  the  trunha  composing  the  cauda  equina  lifted  a  third  of 
aa  isch  on  a  bridge  of  bone^  formed  by  tbe  displacement  of  a  fractured  lumbar 
TErt^m ;  but  they  were  in  no  degree  compressed,  and  except  a  little  ecchy- 
maoB  is  their  pia  mater,  showed  scarcely  any  trace  of  injury.'  Mr.  Uutchinscn, 
in  LtmdtM  Ho^pitai  RiportJi,  vol.  iii.  p.  .'}4K). 

*  la  the  caae  of  fracture  with  dislocation  of  the  fourth  lumbar  vertebra, 
qooted  at  p.  385,  in  which  llie  fragments  were  displaced  in  an  extraordinary 
Buooer,  thece  wae  complete  paraplegia  at  firet.  But  in  five  weeks  tbe  patient 
Rcovered  aensation  perfectly,  and  motion  partially.  He  died  in  the  seventh 
^*tkj  exhausted  by  slougbing  bed-sorea. 
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patients  hare  recovered  tlie  power  over  their  limbs  and  sensation,  I 
when  these  have  been  lost  from  fracture  at  this  part,  ia  much 
greater  than  in  any  other.* 

Fraeturein  the doreal  regio7i,h€fiveeti  tlie  tenth  andfourthvert^ttis. 
Owing  to  the  small  size  of  the  cord  at  the  part  here  denoted,  it 
is  liable  to  be  crushed  throug^h  its  whole  thickness,  when  the 
fipiuo  is  broken  anywhere  in  its  course.  Complete  paraplegin 
may  therefore  be  anticipated:  the  lower  extremitieB  will  Iw 
deprived  of  motion  and  sensation ;  the  bladder  and  rectum  will 
be  paralysed,  and  the  patient  be  exposed  to  have  extensive 
sloughs  on  his  back.  Respiration  will  be  imperfect,  but  not  ia 
such  a  degree  as  of  itself  to  imperil  life.  From  the  diaphra^ 
and  upper  third  of  the  thoiui  continuing  to  perform  their 
functions,  inspiration  will  be  accomplished  with  considerabL' 
force.  But,  owing  to  the  paralysis  of  the  abdominal  muscles, 
the  act  of  expiration  will  be  feeble  ;  yet  it  will  be  effected — first, 
through  the  elasticity  of  the  walls  of  the  chest,  which  wiH 
descend  and  collapse  with  a  certain  impulse,  at  the  end  of  eatfh 
inspiration  ;  and,  secondly,  through  the  resilience  of  the  abdomi- 
nal viscera-  If  the  patient  sIiouM  have  had  fracture  of  one  or 
more  ribs  in  connection  with  that  of  the  spine,  or,  befoi-e  the  acci- 
dent, had  been  subject  to  chronic  bronchitis,  the  dyspucea  will 
be  dangerously  aggravated.  If  the  patient's  life  be  prolonged 
till   union  of  the  fracture   has  been   effected,  the  probaWlitj 

*  A  aeriea  of  6ve  case*  of  recovery  from  pftmplejjia.  caused  by  fractnie  of  th* 
spine  in  tlie  dorsi-lunibar  and  lower  lumbar  rc^inus,  &li  occurricg  within  i 
short  period  of  each  other,  hiia  b«eii  receutly  published  in  the  third  volume  d 
the  London  Hospital  Rtfparis,     Tbe  titlte  of  the  cRses  are  subjoined  :— 

'  Fracture  of  the  i^pino  in  the  lower  lumbdr  region,  with  displacement— Par«- 
plogin,  with  Paralysis  of  tLo  Splauctera — Oradual  iuijirovcmuut — Uocovery  in 
four  months/  p.  32ti. 

'Fracturo  of  the  Hrst  Lumbar  Vertebra  with  slight  dieplacemeut — IncompUte 
Paraplegia  at  tir^t — becoming'  more  complHts  two  or  threu  days  afterwanli^^ 
Nearly  complete  Paraplegia  for  a  fortnight— Oradual  improTement — Perfcct 
recovery,'  p.  327. 

'Fructurii  nf  Spine,  with  dLiplncement,  in  lumbar  ref^un — Paralysia  oflowtr 
eKtremilieH,  bladder  and  bowela — Kecoverj'in  threu  months— Power  of  wallrinf 
reguned ;  but  certain  parte  of  the  integumeuts  of  feet  and  nates  still  quit' 
without  sen«ation,'  p.  332. 

'  Fracture  of  Vertebr»t  with  displacement  in  upper  lumbar  region — Panljas 
of  motion  and  aeuuilian  in  the  lower  extremiiies — Keteution  of  unae  asi 
frecea — No  pniipism — Kccnvi'ry  in  cisc  months,'  p.  335. 

'  Fr«j!iure,  with  dispkremeut,  in  iLl-  mid-lumbar  region — Symptoaw  rf  j 
Bpinal  injury  not  recognieed  at  first — Incomplete  Paralysia  of  lower  extnaiilK*  J 
— Uecoverj,'  p.  346. 
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of  his  surviving,  although  with  paralysis  remaining,  is  much 
increased.  And  some  circmustauces  favoui*  the  procuring  of 
amon,  in  caaes  of  fractm-e  about  midway  in  the  dorsal  regiou. 
First,  owing  to  the  rigidity  of  the  column  at  this  part,  the 
displacement  of  the  fragments  is  not  commonly  so  great  as 
elsewhere.  Secondly,  from  the  ribs  acting  on  each  side  like 
splints,  and  the  extensive  overlapping  of  the  processes  of  the 
vertebne,  the  broken  surfaces  are  kept  in  apposition  and  at  rest. 
Should  union  be  obtained,  an  important  advantage  will  be 
gained,  especiallj'  in  regard  to  the  healing  of  the  bed-sores. 
Tke  large  sloughing  Boi'es,  with  profuse  discharge,  which  form 
over  the  sacrum  and  adjoining  prominent  bones,  with  formidable 
rapidity,  in  cases  of  fracture  of  the  spine,  are  known  to  be  fre- 
quent causes  of  their  fatal  termiuatiou.  And  that  which  princi- 
pally gives  rise  t«  these  sorea  and  prevents  their  healing,  is  the 
constant  pressure  to  which  they  are  subject,  from  the  inability  of 
the  patient  to  change  his  position,  and  the  irritation  produced 
by  his  lying  unconsciously  for  long  periods  on  parts  of  the  bed 
wet  and  soiled  from  the  urine  and  faeces  passed  involuntarily. 
The  chief  difficulty  met  with  in  endeavouring  to  avert  these 
evils  proceeds  from  the  breach  of  continuity  in  the  spine,  con- 
sidered OS  the  beam  that  ties  the  upper  to  the  lower  divisions 
of  the  body*  It  is  obviona  that,  owing  to  the  loosening  of 
the  connection  bet^veen  the  superior  and  inferior  portions  of  the 
column,  at  the  seat  of  fracture,  a  movement  of  the  pelvis  and 
lower  extremities  will  not  be  accompanied  vnth  a  correspond- 
ing movement  of  the  trunk  ab<"jve,  but  that  the  lower  fragment 
of  the  spine  will  rotate  on  its  axis,  while  the  higher  will  remain 
stationary.  Whatever  care,  therefore,  be  taken  by  intelligent 
nuTves,  in  turning  the  patient  successively  on  different  sides, 
to  prot*^ct  the  sorea  from  pressure — however  attentive  they 
loay  be,  in  moving  one  division  of  the  body,  to  make  the  other 
move  along  with  it — ^a  gi'oat  deal  of  friction  between  the 
opposing  broken  sui-faccs  will  be  produced,  most  prejudicial  to 
union,  and  the  source  of  irritation  to  the  system.  But  if  the 
patient  should  live  sufficiently  long  for  the  ends  of  the  frag- 
ments to  be  knit  together,  even  although  it  be  only  by  fibrous 
ooimections  at  first,  and  more  especially  by  ossific  matter,  the 
obstacles  referred  to  will  be  removed.  It  will  be  practicable 
and  safe  to  keep  him  lying  on  each  side  alternately,  and  the 
sores  will  immediately  put  on  a  healing  aspect. 
Fracture  in  the  cervico-dorsal  region. — This  part  of  the  column. 
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it  has  been  already  stated,  being  the  point  of  junction  between 
a  flexible  and  inflexible  portion  of  the  spine,  is  peculiitrly  liable 
to  fracture.  It  is  understood  to  comprise  within  its  limits  the 
vertebrae  from  the  second  lowest  cervical  to  the  second  highest 
dorsal,  inclusive.  When  fracture  occurs  here,  the  forms  of  the 
bones  permit  them  to  return  easily  to  their  normal  relations,  so 
that  extensive  permanent  displacement  is  not  commonly  to  be 
looked  fur — a  too  great  loosening  and  mobility  of  the  fr».gmente 
is  the  chief  characteristic.  The  kind  of  injury  sustained  by  the 
cord  is  that  of  being  crushed  and  broken  down  in  its  substance, 
rather  than  being  compressed,  or  encroached  upon  in  its 
soimd  condition.  When  the  cord  is  so  injured,  all  the  body 
below  the  seat  of  fracture  is  paralysed.  On  the  front  of  the 
chest  there  will  be  sensation  in  the  integument  as  low  as  the 
nipples ;  which  is  to  be  accounted  for  by  branches  of  the  super- 
ficial cervical  plexus  descending  to  that  level ;  and  if  the  injury 
to  the  cord  has  been  above  the  origin  of  the  flrst  dorsal  nerre, 
which  joins  the  axillary  plexus,  some  impairment  in  the  motion 
and  sensation  of  the  upper  extremities  will  be  discovered.  But 
the  principal  danger  overhanging  the  patient  is  connected  with 
his  respiration.  The  whole  series  of  intercostal  muscles,  with 
those  of  the  abdomen,  are  cut  off  from  their  share  in  the  action. 
As  the  principal  trunk,  however,  of  the  phrenic  nerve,  which 
controls  the  diaphra^^,  comes  off  fr^m  the  spinal  cord  above 
the  seat  of  fracture — emerging  at  the  interval  between  the 
third  and  fourth  cervical  vertebraj — that  muscle  continues  to 
perform  its  important  office  of  enlarging  the  area  of  the  chest 
in  inspiration  ;  and  as,  at  each  relaxation  of  the  diaphragm,  the 
abdominal  viscera,  which  had  been  thrust  downward  in  its 
contraction,  recoil  by  their  elasticity  toward  the  chest,  the 
lungs  are  emptied  of  their  air  in  expiration.  But  it  is  obvious 
that  if  the  latter  act  were  of  the  simple  kind  implied  by  the 
foregoing  description,  its  operation  would  be  extremely  feeble; 
and  that  a  patient  breatliing  in  that  manner  would  not  be  able 
to  expel  the  air  with  force,  as  in  coughing  or  sneezing.  It  is  to 
be  remembered,  therefore,  that  certain  mxisclea  lie  on  the  outside 
of  the  chest,  auxiliaries  of  the  diaphragm  and  intercostal  mus- 
cles. The  strongest  and  most  important  of  these  is  the  sermtufi 
magnus  antieus,  which,  upon  the  scapula?  being  raised  and 
fixed,  acts  as  a  powerful  muscle  of  inspiration. 

The  external  thoracic  nerve  (external  respiratoiy.  Bell),  which 
supplies  the  serratus  muscle,  is  a  kind  of  ally,  in  point  of  origin.. 
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of  the  phrenic;  for  it  arises  frova  the  cervical  portion  of  the 
cord,  only  a  single  vertebra  below  it,  and  descending  behind  the 
8x111017  pleins,  is  distributed  on  the  outside,  as  the  phrenic  is 
in  the  inside,  of  the  thorax.  The  effect  of  the  action  of  the 
eerratos  is  to  elevate  and  expand  the  chest,  by  operating  on 
the  eight  superior  ribs  to  -which  it  is  attached.  Accordingly, 
when  it  relaxes,  the  elasticity  of  the  chest  causes  the  ribs  to 
fall  with  an  impulse,  and  to  compress  the  lungs,  thereby  effects 
ing  an  act  of  expiration,  Thtie  both  actions  of  respinition  gain 
increased  strength  from  the  assistance  furnished  by  the  serratus 
muscle.  The  breathing  can,  therefore,  in  certain  coses,  be 
carried  on  for  several  days  %vithout  considerable  difficulty.  But 
it  becomes  gradually  more  and  more  embarrassed.  Owing  to 
the  paralysis  of  the  abdominal  muscles,  the  hollow  viscera  are 
deprived  of  the  compression  naturally  exercised  upon  them  ; 
hence  gases  are  apt  to  be  enveloped  within  them,  and  the 
^^mpanitis  thus  produced  disturbs  the  respiration.  Again,  from 
the  difficulty  of  expelling  the  air  from  the  lungs,  the  mucua 
accumulates  more  or  less  abundantly  in  the  bronchial  tubes, 
and  cannot  be  duly  exjwctorated :  the  consequence  is  that  the 
blood  is  imperfectly  oxygenated.  Tn  the  majority  of  instances, 
patients  do  not  survive  beyond  five  or  eight  days ;  but  in  a  few 
the  term  extends  to  ten  or  fifteen. 

When  fracture  is  situated  higher  up  in  the  neck,  but  is  still 
bdow  the  point  at  which  the  phrenic  nerve  comes  out  fi-om  the 
cord,  say  at  the  fifth,  or  even  fourth,  cervical  vertebra,  and 
the  upper  extremities  are  included  in  the  paraplegia,  death  may 
commonly  be  expected  within  a  few  hours,  or  at  most  a  day  or 
two.  Nevertheless,  extraordinary  examples  are  occasionally 
met  with  of  patients  li^-ing  for  a  long  time  after  the  fracture, 

A  notable  caae  of  tliat  kind  hac  been  recorded  by  Mr<  Flilton.  Tbe  patient, 
kt  the  »fre  of  twenty-one,  feU  fmm  a  tree,  r  height  of  forty  feet,  and  had  fmc- 
ton  of  tbe  spino  in  tbe  cervical  region.  The  anna  as  well  as  tbe  legs  wero 
pumlysed  j  bo  wuru  Ibo  rectum  and  bladder.  He  lived  for  fourteen  years  in 
that  p«nJysed  condition,  and  at  last  came  to  bis  deatb  by  beiag  \x\>»oi  on  a 
hard  rood,  vbile  beiu^  drawn  on  a  low  cart  by  a  boy.* 

The  writer  is  indebted  to  Mr.  Page,  of  Corlifile,  wbo  attended  tbe  patient,  fbr 
tbe  following  notes  of  a  atill  more  remarkable  case: — 

'  A  gentleman,  tweatj-aix  years  of  age,  tbe  beir  to  extenrive  landed  property 
in  the  aoath  of  Scotland;  while  in  the  act  of  numiiig  an  tbe  edge  of  a  terrace 


*  Bee  Ztctwes  on  JUtt,  ^c,  (mginally  delivered  before  tbe  Royal  College  of 
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ai]jniniag  bis  father's  laansion,  accidentally  fell  upon  a  bard  road 
huiglu  of  tea  or  twelve  Teft,  and  injiired  bib  neck.     From  tlut  moment  i 
part  of  the   body,  with  the  exception  of  the  head,  wa«  completely  panly 
the  powei  of  rotatinff  the  htjad  being  all  thnt  remained  to  him.     in  Uiat  < 
without  the  sligbteAt  rariety  aa  to  the  extent  of  the  paralyAia,  be  continued  i 
to  the  tiue  of  hia  death ;  which  toi>k  place  nearly  fifteen  months 
ftcciddot     At  the  po^-mortem  examinatioQ,  it  waa  found   that  the 
column  in  thti  region  of  the  neck  had  received  a  twiat,  which  bad 
some  Iat«ral  diepl&cement  of  the  spinee  of  tho  Tertobno;  and  thi«  bad 
liae  to  the  anppofiition  that  several  of  the  bones  bad  been  implicatt:^  ia  tb«1 
frnctura.     Such,  kowernr,  was  not  tlie  case,  the  I'ructuxc  King  limited  tu  t^T 
fifth  oervioal  vvrtubra;  the  budy  of  which  bad  been  frartured  bomontally,  ■«{  [ 
a  wedgo-ehaped  portion  broken  off,  which  projected  about  a  sixth  of  an  ioil  , 
into  the  canal.    The  whole  bone,  with  the  exception  of  that  portioa,  «« 
diiren  slightly  forwards;  consequently  the  size  of  the  canal  at  this  paitm 
leasenod,  but  not  to  Fiuch  an  extont  as  to  compreiw  the  C4iTd.     Opposib!  tlw 
projecting  wedge  of  bone,  tiie  rord  was  m  nearly  divided,  that  a  portJoQ  atif, 
of  leaa  uxe  than  a  crow-quill,  remained  entire  for  a  apace  of  about  thne-d^AiJ 
of  an  inch.    Above  and  below  tbia,  the  cord  was  reduced  to  a  Mften«d  ; 
but  beyond,  it  was  firm  and  healthy.     There  could  be  no  doubt  but  tha£l 
•et'orance  of  thn  curd  and  Uie  dams^  in  the  immediate  oeigbbourbood  of  fki 
point  were  inllicted  at  the  moment  of  the  accident.'  * 

Fracture  at  the  summit  of  the  tipine. — If  fracture  of  the  spbe, 
attended  with  crusliiug  of  the  cord,  should  occur  above  thelerd 
of  the  fourth  cervical  vertebra— that  is,  above  the  origin  of  the  | 
phrenic  uerve — it  may  be  cousidercd  certain  that  instant  death  ' 
will  ensue.f  The  vertebnc  most  frequently  the  subjects  of  fiuettin 


*  Dr.  Smith,  nf  MnfFat,  witb  Dr.  James  Duncan  and  Mr.  Syme,  of  Ediahnf)^  J 
also  atteuded    the  patient.     Dr.  Duncau,  who  coudacttid   the  po^-otorteB  I 
examination  with  Mr.  I'age,  in  a  communication  to  tlio  author,  st&tas  that  da 
fourth  cer\'icAl  vertebra  was  the  one  6nctured. 

t  Mr.  Curling  has  related  a  caae  in  which  the  first,  second,  and  third  cerral 
vertebra}  were  fractured,  and  tbo  patient  lived  for  twenty-eight  boon  aftn 
the  accident.     The  injury  was  caused  by  a  Imavy  sack   fidliug^  un   the  p«tiut'i 
head.     On  diaeection,  tbe  cord  was  fouud,  opposite  to  the  tbinl  rertobn,  ia  i 
state  of  pulpy  sofleDJng,  with  slight  extrai'osatiou  iutu  its  substance.     Tbe  «t-| 
planatiou  which  Mr.  Curling  baa  givea  bow  the  patient  surrired  so  iaugA 
appears  correct.    It  ia  to  the  efiect,  that  tbe  force  producing  the  fractmv  1 
probably  been  directed  cbiefty  on  the  pofaterior  st^meots  of  the  vertebrR ;  lhf^ ' 
at  first,  tbo  onrd   had  be^n  iiijurwl  only  pariiallrr  but   that  Buboeqaeatlr  ih 
whole  aulMtauee  had  btieit  involved,  and  that  inataiitaacoua  death  took  pbot 
when  the  destruction  was  complete. 

Mr.  Curling  adds  another  cane,  in  which  the  third  cervical  rcrtebra  had  Imv-d 
completely  dislocated,  without  fracture,  from  the  fourth,  and  the  patieal  Ltnl 
for  two  diiy-^  fuid  u  half.  That  tbe  pfar«iuc  oerree  ptvserved  their  functbiiu 
during  that  timu  may  be  accounted  for  from  the  roots  of  the  fourth  trernal 
nerre  coming  oil' from  the  cord  a  little  higher  than  the  level  of  tbe  articalatioat 
between  tbe  third  and  fourth  cervical  vertebne ;  and  they  may,  thenAir^  btn 
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or  (liiiloeation  in  this  situation  are  tbe  two  uppermost,  Uie  atlaa 
aud  axis.  If  a  man  be  precipit4itt!d  from  a  heiglit  and  light  U])ou 
his  head,  the  impetus  of  his  weight  will  be  conveyed  along  the 
spine,  and  be  concentrated  at  the  junction  of  the  column  with 
the  base  of  the  stulL  Again,  the  portion  of  the  skull  between 
the  point  where  the  head  came  to  the  ground  and  the  joint  will 
act  with  lever  power  to  increase  the  effect.*  A  violent  shock 
and  strain  will  thus  be  durected  on  the  atlas  and  axis.  The 
e&ecta  pi»duced  vary  somewhat.  Perhaps  the  most  common  is 
,  fracture  of  tlie  processus  dentatus  of  the  axis,  at  its  root,  with 
lac*»ration  of  the  ligamentous  connections  between  the  two 
bones,  and  dislocation  of  the  atlas  forwaixls.  In  other  cases, 
the  tooth-like  process  slips  from  the  grasp  of  the  transverse  and 
restraining  ligaments,  and,  freeing  the  atlas,  allows  it  to  slide 
forwards  with  the  head.  Again,  the  ti-ansverao  ligament 
may  be  raptured,  so  as  to  libei-ate  the  processus  dentatus,  and 
lead  to  dislocation.  Finally,  there  may  be  transverse  fracture 
of  the  slender  arch  of  the  atlas  behind  the  articular  processes. 
In  all  these  injuries  but  the  last,  the  atlas  will  have  ceased  to 
be  restrained  by  its  connection  with  the  odontoid  process  from 
sliding  horizontally  forward  on  the  axis;  the  weight  of  the 
bead  will,  therefore,  carry  it  in  that  directiou,  and  the  cord 
will  be  compressed,  by  a  to-and-fro 
action,  between  the  ring  of  the  axis 
which  is  stationary  and  that  of  the 
iitlas  which  advances.  Its  substance 
will  be  broken  up ;  and  the  effect  ^vill 
be  instantaneous  death,  as  when  an 
animal  is  *  pithed.*  t 

fn  tbe  Museum  of  tlie  MiddloscK  Uospital 
ibcrc  U  preeerred  tbe  axis  taken  from  t]i«  body 
of  a  gentlemiui,  who  had  been  shot  iti  the 
lujck,  clo«e  w  tbe  occiput,  while  aaleep,  lyin|r 
00  hit  side.  The  pistol-buUut  had  eotortid  at 
tbe  mcaal  line,  hf  twecn  tho  ftrchcs  of  the  atlna 
tod    uds,  hod    paaaed    horizouiallj-  furword. 


Via.  61 


Of  pistul-ljullut ;  b,  fiMurv  at  buira 
of  uiloutuiJ  pniceu  of  luus. 


preterred  their  coDttection  with,  the  conL  Ltmdon  lio^ntnl  SeporU,  vol.  i.  p. 
138.    Also  ToL  iu.  fk  368. 

*  See  on/m,  p.  35d. 

t  The  subject  of  IxRctiire  of  the  upper  ccmcal  vertebral  in  connection  with 
til*  (lUQitiijti  of  6uddeii  death  from  unknown  causes,  la  discussed  by  Dr.  Al&^d 
Si.  TajloTi  in  bis  Manual  of  Mtdical  JuritjiriiJtMce,  '2nd.  Kdit.  p.  3^  and  p. 
B61. 
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cut  thron^h  the  spiiiHl  cord,  and  been  stopped  bj  the  odontoid  proccca, 
ngainst  tbe  hnck  of  which  it  ttus  found  sticking,  nn  examination  after  deftth. 
A  fbsuri!  vras  also  perceived  ruuuing  across  the  base  of  the  process  (Fig. 
Ul).  A  feDia]t;,  ^th  whom  h«  was  in  hed,  hnd  been  wakened  before  the  shot 
was  fimd,  and  she  stated  that,  notwithstanding  the  loudness  of  the  ivjKirt, 
tbe  murdered  mim  oever  stirred  a  limb,  but  seemed  to  continae  his  sleep  us- 
dieturbed. 

T)ie  Hame  Museum  ccntiiins  a  remarkable  specimen  of  dislocation  of  tbe 
greater  part  of  the  otlss,  incliidinji;  tbe  articulatiDg  processes^  both  from  tbe 
occiput  and  from  the  axis,  with  fracture  of  the  odontoid  process ;  followed  by- 
solid  union  of  the  displaced  fragments,  llie  patient,  a  &rin -labourer,  hud  bet^n 
under  the  care  of  Mr.  B.  Phillips.  lie  had  fallen  hpadlong  fh)m  a  har- 
rick  ;  bad  beun  stunned  for  a  short  tiuie,  but  then  walked  to  tbe  house  of  his 
medicHl  man.  Hh  resumed  his  occupation  in  two  dajps.  A  month  after  the 
accident  be  walked  two  miles  to  Mr.  Phillips's  house,  and  complained  only  of 
stiffueAS  of  the  neck,  which  prevented  him  from  turning  his  bead.  There  wm 
A  BweUing  in  tlie  throat,  supposed  to  bo  cnlargoment  of  the  toosUs ;  his  ^>eech 
was  thick,  aiul  hu  hnd  sonif  ilifUculty  in  swallowing.  He  lived  for  a  twelvemonth 
after  the  accideut,  hut  dnath  being^  caused  by  {jreneral  dropsy.  The  specimen  shows 
the  odontoid  proceHH  of  tbe  axis  to  have  b««n  brokeu  at  its  base,  and  the  alias 
fractured  across  at  the  thin  part»  of  its  arch,  behind  the  articulating  processes. 
The  luiterinr  negment  of  tbe  atlas,  consisting  of  the  articulating  and  transverse 
processes,  with  the  arch  In  front  for  receiving  the  odontoid  process,  had  bew 
displaced  from  it«  situatiun  between  the  occiput  and  atlas,  and  transported  to 
the  fore  port  of  thp  body  of  thn  axis.  The  broken  ends  of  the  segment,  behind 
the  articulating  processes,  had  become  firmly  united  to  the  sides  of  the  body  uf 
the  axis,  against  which  they  abutted.  Thus  a  ring  bad  been  formed  before 
the  axis,  on  the  some  horizontal  plane ;  and  as  it  had  some  resembUnce  to  the 
foramen  containing  tbe  spinal  cord,  the  specimen  had  the  singular  appeanooe 
of  being  a  single  vei^bra  provided  with  foramina  for  two  vertebral  canals. 

The  m<Mle  in  which  the  displacements  shown  in  the  specimen  were  produced, 
appeors  to  have  been  as  follows.  The  fracture  of  the  odontoid  process  of  tbu 
axis  sod  that  of  tbe  posterior  srch  of  the  atliw  prolinhly  tnok  place  first  Now 
these  fractures  would  have  the  ettect  of  removing  the  chief  impedimenta  to  the 
segment  of  the  atlas  situated  between  the  occiput  and  axis  being  thrown  for- 
ward out  of  its  place.  Next,  as  tbe  patient  fell  from  the  hayrick  head  fore- 
most, it  may  be  inferred  that,  when  he  came  to  tlie  ground,  a  powerful  force 
would  be  directed  on  the  cervical  vertebnc  in  such  a  way  os  to  compress  the 
segment  of  the  atlas  ou  its  upper  and  under  articulnting  surfaces,  and  cause  it 
to  be  shot,  wedge-like,  horiaontally  forward,  ond  to  be  thrown  over  the  edge  of 
the  nxh,  to  lie  between  that  bone  and  the  pharynx.  When  the  atlas  had  thus 
vacated  its  place,  the  condyloid  processes  of  the  occiput  would  settle  down  oa 
the  axis ;  and  they  would  rt'st  on  it  with  comparatively  greater  security,  owing 
to  the  odontoid  process  having  been  broken  ofi*.  In  course  of  time,  new  joints 
would  be  established  between  the  occiput  and  axis. 

It  is  much  to  be  wondered  at  that  an  injury  of  ench  great  severity  as  must 
have  been  inflicted  to  produce  the  effects  exhibited  id  the  specimeD,  eepecially 
(»nudering  its  situation  in  reference  to  the  spinal  cord,  should  not  have  caused 
the  ijistantaneous  death  of  the  patient.  Tbe  culy  thing  that  cau  be  noted  in  tbe 
way  of  explanation  appears  to  be,  that,  from  the  thecA  nesr  the  sent  of  ioiurv, 
namely,  at  the  foramen  magnumj  being  closely  adherent  to  the  Tertebml  canal^ 
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and  froD)  its  beiug  likewiM  thicker  and  Srmer  opposite  ta  the  atbu  thjui  lower 
duwD,  th»t  Htrtsn^fth  auil  utiilbeait  of  the  meiiibnuie  luiiy  have  had  tionic  &h&re 
in  protecUng  the  oord  trom  beinjj;  crushed,  vhan  the  dispUcement  took 
place.* 

Of  Bed  Sore*. — It  has  just  been  seen  that  when  the  spine  is 
fractured  high  in  the  column,  the  chief  danger  to  life  is  that 
caused  bv  interruption  to  the  breathing.  But  in  whatever  part 
it  be  broken,  and  however  low,  i£  paraplegia  has  been  produced, 
the  patient  will  be  Bubjcct  to  the  exhausting  effects  of  sloughs 
and  bed-eorea. 

The  common  situations  for  these  sores  are — 1 .  The  skin  over 
the  most  prominent  part  of  the  convexity  of  the  sacrum ;  2. 
That  over  the  tuberosities  of  the  ossa  ischii ;  3.  The  skin  over 
the  greater  trochanters  of  the  thigh-bonee. 

The  time  varies  at  which  the  sloughs  begin  to  form  after  the 
accident.  Equal  care  being  supposed  to  be  taken  in  all  to  avert 
them,  the  difi'erences  may  depeud  on  the  age,  constitution  and 
bulk  of  the  patients.  They  generally  manifest  themselves  about 
the  fourth  day ;  but  they  have  been  observed  as  early  aa  the 
second.  The  first  sign  of  a  slough  begmning  is  that  the  skin 
presents  a  white,  sodden  appearance ;  it  then  becomes  brown 
and  mottled,  and  the  cuticle  separates.  In  a  short  time,  a 
patch  in  the  centre  turns  black ;  the  skin  is  then  disintegrated, 
and  ere  long  becomes  pulpy  and  shreddy.  The  sloughing 
extends  from  the  circumference  indefinitely.  If  it  stop  any- 
where, a  line  of  demarcation  will,  be  observed.  In  some  cases 
the  deatructivc  process  is  carried  so  deeply  as  to  involve  the 
mascles.  After  the  slough  has  become  detached,  it  is  not  un- 
common to  find  the  part  of  the  sacrum  over  which  it  was 
formed  in  a  necrosed  condition.  The  vertebral  canal  has  been 
opened  in  such  circumstances,  causing  inflammation  to  spread 
to  the  membranes  of  the  cord. 

A  remarkable  feature  in  the  character  of  these  sloughs  is  the 
rapidity  with  which  they  form  and  extend ;  and  that  even  in 
persons  not  debilitated  by  previous  illness,  but  shortly  before 
in  robust  health.  That  observation  has  induced  some  to  believe 
that  the  chief  cause  of  the  production  of  sloughs,  in  cases  of 
paraplegia  from  fracture  of  the  spine,  wa*  a  supposed  defect  of 
nervous  influence,  due  to  the  destruction  of  the  spiual  cord. 
But,  before  accepting  that  as  the  only  explanation,  the  peculiar 

*  For  Mt.  B.  Pbiltipfl'a  account  of  the  cose,  sco  Mtd.-Chir.  Tratix.,  toI.  xx.  p. 
78.    That  gouUeiniui  proaeuted  the  specimen  to  Sir  Charltis  Bell. 
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circumstances  of  a  patient  suffering  from  the  effects  of  a  fracture 
of  the  spine  ought  to  be  considered.     Wlien  a  man  has  had  his 
back  broken,  nothing  is  ever  seen  in  the  living  body  equal  to 
the  permanent  fixedness  of  his  hips  and  legs  in  the  exact  posi-  t 
tion  in  which  they  had  been  originally  placed  when  he  was  first 
put  upon  his  bed.     There  are  three  distinct  causes  for  that 
absolute   immobility.     The  most  obvious  one  is  his  want  ofl 
command  over  the  muscles  of  the  paralysed  parts.     The  second 
is,  thiit,  from  being  deprived  of  sensation,  the  patient  is  un- 
conscious of  pain  or  irksomencss  from  always  retaining;  the  same  ■ 
position :  he,  therefore,  does  not  desire  change,  or  ask  his  at^ 
tendaule  to  shift   his  position.      Thirdly,  the  fractui-e  of  the 
spine  itself  is  a  cause  of  his  inability  to  move :  he  may  possess 
sufficient  strength  in  his  arms  for  lifting  or  turning  himself;  but 
as  the  beam  that  connects  the  upper  vnih  tlie  lower  part  of  his 
frame  has  been  broken,  his  efforta  will  be  abortive ;  and  if  his 
nurse  attempt  to  help  him,  the  pain  and  additional  injury  to  the 
part  will  make  her  desist.     Accordingly,  the  patient  continues 
lying — quite  indifferent  to,  orignorant  of,  the  bad  consequences —  I 
in  one  settled  position  all  day,  and  all  night,  perhaps  for  several 
days  consecutively.     Hence,  the  whole  weight  of  his  hips  will 
press  with  concentrated  force  on  the  integument  which  covers 
the  most  projecting  joints  of  hia  'pelvis.     The  skin  overlying 
the    superficial,  convex,  and  irregular  surface  of  the    sacrum 
receives  the  principal  pressure.     That  compression  interrupts 
the  circulation:  the  blood  which  ought  to  go  to  the  part  is 
prevented;   that   which  ought  to  be  tliere  is    squeezed    oat; 
the  vessels  are  tenantless.    An  additional  evil  remains:  it  is 
almost  impossible,  with  the  greatest  care,  to  prevent  a  small 
quantity  of  urine  from  trickling  into  the  bed-clothes;  besides 
that,  in  spite  of  every  attention,  liquid  ficces  lodge  about  the 
anus,  and  are  mixed  with  the  urine;   the  skin  of  the  nates 
becomes  macerated  in  that  noisome  mess,  the  acrid  fluid  acting 
tipon  his  sodden  tissues  like  a  caustic.    It  is  not  surprising, 
therefore,  that,  by  the  combination  of  an  uninterrupted,  in- 
elastic, dead  pressure  of  the  skin  against  the  sacrum,  with  the 
irritating  influence  of  the  wet  bed-clothes,  a  portion  of  it  should 
soon  be  convert-ed  into  a  slough.     The  subject  is  illustrated  hj 
observing  the  difference  in  the  effects  when  the  spine  has  become 
united.     As  soon  as  the  consolidation  of  the  column  has  takes 
place,  the  sloughs  separate,  and  the  sores  till  up  with  granula- 
tions, and  cicatrise,  although  there  be  no  amendment  whatever 
in  regard  to  motor  power  or  sensation.    Now  that  improvemeut 
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is  to  be  aacribed  to  the  opportunity  afforded  of  turning  tbe 
pideot^s  body  frequently,  and  p'rforming  the  varions  offices  of 
noising  more  cffeL'tivcIy  than  before,  owing  to  the  union  of  the 
ftnctinv.  The  same  is  witnessed  in  persons  affected  with  para- 
nl^[iafroiu  tumours  within  the  vertebral  canal,  or  from  caries  of 
the  spine  when  anchylosis  has  taken  place ;  in  these  cases,  by 
ffodoute  attention  to  nursing,  sluughs  or  bed-sores  may  be 
casilj  averted,  or  healed  up,  if  already  formed.* 

Of  afftction  of  the  unnary  organs, — The  debilitating  effects 
of  formidable  bed-sores  may  be  readily  estimated.  But  simul- 
hneonflly  with  these  the  patient  has  to  encounter  other  serious 
dftitgers  connected  with  the  urinary  organs.  Owing  to  the 
bladder  being  deprived  of  sensation,  and  the  muscular  coat 
lieing  unable  to  expel  ita  contents,  disease  extends  to  the  whole 
leries  of  parts,  includiiig  the  kiihieys. 

1,  The  bladder  becomes  inflamed  from  over-distension.  The 
patient  being  no  longer  prompted  by  calls  to  pass  his  water, 
iLnd  the  detmsor  nrinac  having  lost  its  power  of  expulsion,  there 
is  eoostant  danger  of  the  urine  accumulating,  and  filling  the 
bbdder  beyond  ita  normal  capacity.  That  risk  is  met  by  the 
surgeon  drawing  off  the  water  at  regular  intervals.  But,  owing 
to  the  quantity  of  urine  secreted  varying  at  different  times,  and 
other  causes,  that  mcMlo  of  relief  is  an  imjKrfeet  substitute  for 
the  natural  one ;  and  the  walls  become  occasionally  over-dis- 
teoded.  Now  the  effect  of  over-distension  is  an  excessLve 
itzetching  and  tearing  of  the  tissues  of  which  thecoat«  are  com- 
pwd;  and  it  is  reasonable  to  suppose  tliat  inflammation  should 
ahse  from  that  cause.  "VVlien  the  viacus  is  similarly  expande<l 
bcfOnd  its  ordinary  dimensions  in  retention  of  urine  from 
alarged  prostate;,  inflammation  is  a  common  consequence. 
2.  The  frequent  repetition  of  the  introduction  of  the  catheter, 
interatively  called  for,  is  another  cause :  owing  to  the  patient's 
iBSRigibility  he  gives  no  token  of  being  hurt,  even  when  the 
iDstnunent  is  used  rudely,  and  the  surgeon  is  apt  to  be  be- 
traved  into  carelessness:  but,  whether  the  operation  be  per- 
formed gently  or  not,  there  is  reason  to  believe  that  the  repeated 
pusage  of  the  catheter  brings  on  inflammation  in  the  urethra 
ud  neck  of  the  bladder.f     3.  Within  a  few  days  after  the 

*  f^e  anita,  p.  378  and  p.  301. 

t  Tie  writ«r  hna  rend  nnd  hcnrd  of  more  tluui  one  com  of  false  poaaatren 
^ng  nuide.  Tbe  ewx>Uen  cooditioD  of  the  penia,  called  priapism,  faM  hixn 
AttribuMd  to  the  initntion  exdUKl  hy  the  tntroductinn  cf  the  catheter ;  but 
f'  OOCVa  immediately  after  the  nccideut,  and  before  an  instrument  has  been  uwd. 
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accident,  varying  from  the  second  to  the  ninth,  it  10  commonlr 
observed  that  the  urine,  previously  acid   and  clear,  becooKi 
alkaline  and  turbid ;   and  the  change  is  made  known  bj  tha 
pungent  ammoniacal  smell.     The  turbid  appearance  is  doe  to 
ihe  addition  of  mucns ;  that  increases  graduallj,  sometimes  to 
a  large  amount ;    and  it   becomes  tenacious  and  ropy,  so  ai 
to  adhere  to  the  bottom  of  the  ntensil.    After  a  time,  white 
matter,  ascertained  to  be  phosphate  of  Ume,  is  found  in  t^ 
mucus.     Blood  is  also  sometimes  combined  with  the  other  cos* 
tents.     That  disordered  condition  of  the  urine  generally  hsoty 
in  &,tal  cases,  till  the  death  of  the  patient.    But  not  uii&e>. 
quently  its  duration  is  temporary,  and  there  is  an  alternation  of 
periods  when  the  urine  is  acid  or  alkaline.     Cases  are  also  net 
with  in  which  the  prevalent  condition  throughout  has  been  tint 
of  acidity. 

In  explanation  of  the  differences,  it  has  been  stated  that  the 
urine  is  always  acid  on  first  entering  the  bladder,  and  that 
the  change  to  alkalescence  takes  place  during  its  stay  in  Ue 
riscus.  The  theory  is  to  this  effbct :  it  is  supposed  that  when 
the  bladder  is  paralysed,  the  mucous  membrane  is  deprived,  U 
the  same  time,  of  tlie  peculiar  property  possessed  by  it  of  betr- 
ing  to  have  in  contact  with  it  an  excrementitious  fluid,  compouDd 
and  acrid  in  its  nature,  like  the  urine.  A  mutual  relation  of 
that  kind  exists  between  all  the  hollow  viscera  and  their  ctm* 
tents ;  as  the  stomach  with  the  gastric  juice,  the  gall-bladder 
with  the  bile,  the  rectum  with  the  foDces.  If  the  relation  )jt 
wanting — for  example,  if  the  uriue  bo  extravasated  into  tlie 
cellular  membrane,  or  cavity  of  the  peritonceum,  stractorefl  not 
endowed  with  the  property,  sloughing  or  high  inflammation 
will  be  the  consequence.  Again,  if  the  urine  be  kept  in  » 
ntensil,  chemical  actions,  previously  restrained,  will  be  aet  up. 
It  is  conceived  that,  in  paraplegia,  the  Influence  adverted  to  ii 
no  longer  possessed  by  the  mucous  coat ;  aud  that  the  affinities 
which  bind  the  various  constituents  of  the  salta  of  the  urine 
are  changed.  Hence  it  is  sup|>osed  that  the  urea  separatei 
into  its  original  elements ;  the  disengagement  of  ammonia  ex- 
plains the  ammoniacal  odour ;  and  new  combinationa,  leading 
to  the  formation  of  phosphattc  salts,  take  place  &om  the  other 
elements  let  loose.  Chemical  processes  such  as  these  cannot, 
it  is  said,  be  carried  on  within  the  bladder  without  exoitiag 
irritation  in  itii  coats.  Accordingly,  inflammation  falls  on 
mucous  membrane,  and   extends  to  the  walls  generally. 


E  mnn,  who  was  under  the  writer^e  car«  in  the  Midilleaox  Ucwpital,  lud 
mt  one  of  ihn  ilursal  vert»;brat,  ftmi  complete  pumplc^a,  from  fftlliiitr 
m.  With  difficulty  he  pa8Bed  throujrh  the  dangii^re  of  exlonsive  ulcmghs 
tttos ;  and  nftcr  aurviving  for  eipht  montba,  nppeared  to  be  recoverin},'', 
nUysis.  For  the  preator  pnrt  of  thnt  time  the  urine  Howed  cootinuooBly 
urinal,  atnt  thi;  cntht-lt-r  way  not  used.  Eventually,  tho  urine  becftiue 
Old  fd-tid;  and  tli«  patieut  diod  with  symptoms  of  a!>>rmvatM  diMa»e 
bladder.  On  the  post-niortym  exaiuiDBtinn,  Hrv  pliosphutic  calculi, 
out  tho  tnie  of  a  pigeon'^  egg',  but  ot  irregular,  ang'tUar  shape,  and  sur- 
.  with  mucus,  were  coUoctod  cloaely  together  in  tho  lower  fundus  of 
liier,  tho  int«»rnfll  coat  of  which  was  diacoloured  and  nhrcddy.  Calculi 
Hmo  kind  wuro  impiicted  in  the  calicos,  and  cODtninod  loumdy  in  tint 
Kbcith  kidneys,  lu  this  caae,  paiQ,  wbich  ifl  gmiertilly  thu  nuist  pm- 
l^mptom  of  Btone  in  tho  bladder,  had  been  absent.  A^^atn,  owin^  to 
lent  having  boon  confined  to  bed,  and  the  dotruanr  urinio  having  ccaAcd 
rfect,  the  calculi  were  not  subjected  to  a  mlUn^  motion ;  tbcy  did  not 
,  tbiTefiiiv,  thu  smooth,  roundL'd  tiirui,  charauli-rinlli:  nf  urinarr  calculi. 

pablf*  that  thf>  inflammation  which  KUpt-rvHued  at  last  wa«  orcaaioned 
>ntss  haviufr  grttdimlly  ItKrumo  bo  lar|j;e  that  they  reached  above  thv 

he  orifioe  of  the  bladder,  Mocked  it  up,  and  Bo  obstructed  the  flow  of 

thcr  patient,  tho  writer  observed  a  remarkable  pociiliarity  in  the  shape 
Uk'ldur,  obviiJUHly  the  ciuiAi-quunco  of  continual  AtilHcridium  tiriiin-. 
1  had  compleUf  paraj^lcgia  from  fracture  in  the  dorsjil  rc^non,  and 
bad  Bowed  continuously  into  an  iirinii]  for  WTeral  numths  befr^re  death. 
mortem  examinntii>n,  the  bladder  was  found  to  be  of  the  usual 
«apBcitj  at  tho  lower  fundus;  but  tho  upper  fuodns  was  closuly  and 
itly  contracted,  so  that  the  rarity  was  completely  ubliternt^,  and,  to 
thi>  conrraction,  a  boring  ncliou  of  the  finger  wna  ror]iiin;d.  It  wn» 
Ihat,  fmm  the  urint*  pucapiiifj;  thniujih  the  urt'tbra  ab<iut  an  quickly  a.i 
the  bladder,  the  cavitr  aboTO  the  leviil  of  thu  orifices  of  the  uretera 
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placement  is  great,  will  retain  motor  power  and  sensation  in 
Ilia  lower  exti'emitios,  and  that  he  will  recover.  Should  tlie 
I'ractnre  be  through  either  ofthe  vortebne  in  which  the  terniiual 
portion  of  the  cord,  surronnded  by  the  roots  of  the  nerve*,  is 
situated,  tlie  paralysis  may  be  partial ;  or,  tliuugh  eompleto,  the 
patient  may  have  some  hope  of  recovery.     When  fracture  occurs 


FxQ.es. 


The  If  ft-liaiid  fipire  rcprpsenta  the  Hprlion  of  a  spinp  which  had  b«n  flmcnrwd  in 
llif  iioTnai  region,  eight  nionttifi  before  dontli.  Th«  fnigiaentA  hare  liecoii)«  fii*l/ 
uniml.  One  of  the  iiitrTicrte^nil  fommimi  han  heen  injliternted,  Th«  fifnn  M 
th«  rifrht,  is  iutcnded  to  fthuw  tho  dittoipiniited  and  atrophied  condition  of  1^ 
con),  in  the  same  spine,  at  the  seat  of  iqjaiy.  Tbi>  cmBO  is  bri^flv  n-topJ 
to  OD  the  previous  pa^e.  Both  proparatioDs  are  in  the  Museum  of  the  KiddlMtf 
Hospital. 

in  the  dorsal  region,  the  pro^osis  is  unfavowruble  in  all  cases ; 
but  more  so  the  higher  tbo  fructnre  is  situated,  in  correspondent 
with  the  increfised  nniiilx-T  of  intercostal  muscles  thrown  out  of 
action  in  breathing.  In  fracturt;  of  the  cervical  vertebrae  the  cord 
is  generally  crushed  so  thoroughly  and  the  paralysis  is  so  genertl 
that,  instead  of  entertaining  the  question  of  the  patienVs  re- 
covery, the  surgeon  cotints  by  days  only  liow  long  he  may  Hrt. 
The  sole  hope  that  he  clings  to  is  the  chance  that  the  spinal  cord 
may  have  been  so  sliglitly  injured  as  to  have  produced  only 
transient  panilysis.  If  the  fracture  has  been  at  the  summit  of  tli<> 
spine,  in  the  atlas,  or  processus  dentatus  of  the  axis,  unle'ifi  the 
patient  should  escape  in  the  remarlcahle  manner  related  in  Mr.  B* 
Phillips's  cascj  he  will  be  dead  before  the  surgeon  can  reach  hiw- 
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OMte  of  rerovBty  from  fracture  of  dorsal  veriehrae, — The  following 
M  is  inserted  in  this  place,  as  it  illustrates  some  of  the  sub- 
:its  discitssed  in  the  preceding  pages. 

lb.  R,,  thirtj-two  j-ears  of  age,  (Vom  the  West  of  England,  consulted  the  writer 
the  siiinmer  of  18(10.    Whfn  about  niuoleen  year*  old,  he  fell,  with  a  branch 
a  pear-true  on  which  lie  »aX.  astride,  a  hoifrht  of  thirty  feet.     He  wan  fouud  to 
TO  firacture  of  the  ajiiue,  betWH^n  the  vi^flith  aiid  tenth  dnntal  V(5rtebrr«>,  and 
nplete  paral^-Mit  of  the  lower  extrBniiitcfl  and  of  the  bladder  and  rectum.    At 
si,  hit  life  wna  deflpaired  of  during  several  wetlts,  on  account  of  iuimense  sloughs 
)  the  natea,  and  disease  in  the  urinarr  organs,  induced  br  the  parolvsia.     At 
nglb  the  ftorea  hnaliMl ;  and  ta  pmrantiiig  that,  lie  attAcliKil  grVAt  value  to  tha 
»of  india-rubber  wnfer-pillowTt,  which  be  b«gan  to  use  a  fortnight  after  the 
oddenL     TbeM!  pillows  he  hat)  uccasitiually  tried  to  give  up  ;  but  aa  (M>on  as 
«  did  BO,  new  sorea  formed ;  and  he  employs  them  to  the  present  time,  wlietlier 
irtiag  or  Wing.     The  urine  was  drawn  off  by  the  catheter  twHce  daily  for 
)ine  monthii.    At  first,  it  waa  extremely  offensive,  and  loaded  with  ropy 
naem.    Subsequently,  the  wat«r  began  to  dribble  away,  and  the  iatroductioR 
if  the  inatminent  waa  dimmn tinned.     Though   there  tit   Atill   incontinence  of 
oiM,  the  bladder  gets  tilled:  he  ia  made  aware  that  it  is  distended  by  what 
M  deseribea  ai  a  peculiar  tremor  fcU  at  thi?  pit  of  the  stomach:  he  then 
*i)tt«6ie«  the  abdriinen  in  the  region  of  the  bladder,  with  both  bands,  and  so 
=uun  an  increafx^d  quantity  of  urine  tn  be  dcpt^IIed  :  the  above  proceeding  he 
"VftiCi  about  every  third  or  sixth  hour.     Puriiig  the  first  yi'ar  he  was  much 
"WBTenionced  by  constant  or  frequcutly  recurring  involuntary  diwhar/e  of 
'^Secea:  since  then  he  baa  had  the  same  want  of  control  over  the  passage  of 
^flooli;  but  the  act  has  been  performed  nt  distant  iutervals.  the  onlinavy 
^od  between  them  being  aeven  or  nine  days :  sometimes  tbc  interval  is  a 
Wtijght:  a  short  time  before  each  action  he  experience.1  a  ftunw  of  heavinew 
>  the  bead,  and  has  slight  flushing  of  the  face ;  and  the  xtuol  which  comea  is 
UDtaMly  large  and  of  nearly  eoUd  conjtistt^nce.     It  was  not  till  six  montlu 
Iter  the  accident  that  hia  hips  were  sutlici<;ntly  Auund  for  him  to  sit  up  and  be 
iWled  in  an  invalid-chair.     The  legs  are  now  entirely  devoid  of  sensation  ; 
id  during  the  first  eighteen  niontha  they  wore  perfectly  motiouleaa.     After 
lit  the  effucta  of  galvanism  were  tried,  and  tiver  since  hoth  Uiuba  have  been 
il^ect  to  sudden,  and  »oiU(nimeii  violent,  slartings :  these  are  couinumly  excited 
r  touching,  or  changing  the  posture  of  the  legs ;  but  they  take  place  when  he 

lying  quiet,  without  any  apparent  cause;  within  the  liwt  six  yfors  the 
rKOgtb  and  frequency  of  the  convulsive  actiooa  have  abated,  and  thuy  have 
fTM  eauted  piun ;  but,  as  thev  aie  both  inconvenient  and  diBitiib  hi«  sleep,  be 

ACCustcitned  t<i  faHieu  hiti  ffet  by  Atrap^  to  the  ttidc^  of  the  b^'d,  by  which 
tey  are  c*>utii*racl«l.  Sine*  rewiveriiig  from  the  dangern  immwliately  fiillow- 
g  the  accident,  his  health  has  been  almost  uninlomaptedly  good.  His  lower 
cnhe,  from  the  hips  downwards,  are  atrophied,  and  the  joints  of  the  ankle, 
letep,  and  toes,  5tiir  and  dEAtoi-ted.  But  in  the  upper  part  of  his  body  he  is 
oat  and  powerfully  hnili,  tlie  mui^-lofl  of  the  shouldi^ra  and  arms  being 
BTfloped  to  a  degree  of  magnitude  Meldoin  sevn  even  in  the  mo»t  athletic. 
Le  drirea  himself  in  his  open  carriage.  He  wa»  not  fiitlguei)  hy  his  long 
silwav  joDTDCT.  During  his  stay  in  town  he  paid  visits  to  tlie  Crystal  Palac^j 
Lod  other  show-places.  FI<-  is  provided  with  a  mechanical  bed,  combining  all 
^  iagmioiu  cODtiivanoes  of  ita  most  improved  conatniction. 
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Trenfmeni  of  /ractvre  of  the  sjnne. — Should  the  surgeon  liflj 
pen  t4j  be  at  hand  when  the  avoident  has  just  occurred,  liis  fil 
object  ought  to  be  to  guard  against  motion  of  the  spine,  whi 
transporting  the  patient  to  his  home.  Before  allowing  offieitM 
pL'raoiis  to  lift  him  from  the  ground,  provision  ought  to  be  ma4 
for  his  being  borne  on  a  door,  shutter,  or  the  like;  otherwii 
there  will  be  an  ag'gravation  of  the  crushing  and  tearing  of  tl 
coi*d.  If  fron]  the  seat  of  pain  it  appenr  that  the  fractnre  is  net 
the  neck,  a  sack  or  pillow-case  ftught  to  be  filled  with  sand 
hy  heaping  which  about  the  head,  it  can  be  kept  steady. 

When  tlie  clothea  have  been  cut  off  (to  avoid  motion)  and 

has  been  found  that  the  fracture,  or  fracture  and  dislocation 

is  accompanied  with  considerable  irregularity  and  projectio 

of  the  processes,  it  is  necessary  to  bring  the  jwirt*  into  a  moi 

favourable  position  for  future  union.     But  the  employment  ^ 

much  force  is  to  be  deprecated ;  a  gentle  stretching  of  the  bod^ 

steadily  continued,  may  be  had  recourse  to ;  but,  except  in  ral 

cases,  a  slight  change  of  the  posture  of  the  patient  is  all  \h$ 

is  needed ;  when  laid  flat  on  his  back,  the  parts  tend  of  thenl 

selves  to  come  into  correct  apposition.  | 

In  selecting  an   appropriate  bed  some  foresight  is  wantej 

The  one  which  is  to  be  preferred  above  all  others,  is  a  properlj 

coustruct-ed  water-bed.     If  an  in  valid -couch,  on  the  princip^ 

of  Earle's,  be  procuredj  it  vrill  aftbrd  numerous  facilities  f<? 

nursing;  by  sliglitly  bending  its  varions  joints,  the  trunk  ant 

limbs  of  the  patient  can  be  placed  in  a  favourable  position  fd 

steadying  the  spine  at  the  seat  of  fracture :  the  direction  ol 

the  pressure  on  the  hips  can  be  gradually  changed  &om  timo 

to    time;    while   conveniences  for    removing  the  evacuationf 

without  the  necessity  of  liftiug  the  patient  from  the  bed  ate 

added.     Should  a  bed  of  that  kind  be  too  expensive,  the  neit 

to  be  preferred  is  a  narrow  one,  rather  low,  with    boards  ift 

place  of  sacking,  nnd  ti;i*o  or  more  elastic,  yet  firm,  horse-bair 

mattresses.      Mackintosh    cloth,   and   over   it   a   draw-shwt,, 

should  be  placed  under  the  patient's  hips.     Water-piUows,  m^ 

cominou  feather,  or  horse-hair  pillows,  lined  with  oil-silk,  shooiil 

be  bountifully  provided. 

Experience  shows  that  the  application  of  leeches,  or  cuppin;'. 
is  not  called  for  ;  that  patients  with  paraplegia  do  not  bear  K'W 
of  blood ;    and  that,  instead   of  subjecting  them  to  frequtn*  ^ 
motion  in  applying  local  remedies,  it  is  best  to  preserve  tli^ 
spine  in  perfect  repose. 


H"o  delay  ouglit  ever  to  be  allowed  in  drawiog  off  the  uriiie, 
bv  the  mtroJuctiou  of  a  full-sizctl  catheter  into  the  bladder. 
The  patient  may  not  have  passed  water  for  several  j>recedin^ 
huars :  he  has  no  call  to  do  so ;  and  delay  may  be  attended 
^HHth  injurious  over-distenHion  of  the  coats  of  the  bladder.  It 
^^mght  to  be  remembered  that  a«  the  patient  will  give  no  fajlien  of 
pain,  however  much  the  instrument  may  injure  him,  the  operator 
onght  to  pass  it  with  all  gentleness.     Twice  in  the  twenty-four 

P hoars  is  commonly  considered  aufficiently  often  for  the  intro- 
daction  of  the  catheter.  But  if  the  kidneys  secrete  abundantly, 
or  if  the  urine  become  turbid  and  auimoniacal,  a  more  frequent 
introduction  may  be  expedient.  In  the  latter  case,  the  bladder 
•jught  to  be  washed  out  daily  with  tepid  water,  acidulated  with 
nitric  arid.  Mineral  acids  may  also  be  given  internally.  As 
incontinence  of  urine  frequently  goes  along  with  retentii»n,  and 
die  patient's  linen  is  in  danger  of  lx;coming  wet,  he  ought  to 
I*  Aimishod  with  an  urinal ;  but  due  attention  requires  to  be 
paid  to  that  utensil,  lest,  owing  to  the  insensibility  of  the  parts, 
it  be  allo^ved  to  run  over,  or  be  upset.  When  the  j)eriod 
wrivea  (if  the  patient  should  live)  at  which  the  neck  of  the 
bladder  offers  no  resistance  to  the  escape  of  tlie  urine,  and  the 
latter  continually,  runs  off  aa  water  from  an  over-filled  cask, 
*»tchfiilnes8  on  the  part  of  the  attendants  is  more  essentially 
Squired,  to  prevent  the  bedding  from  becoming  soiled.  The 
constant  use  of  the  catheter  will  be  no  longer  called  for ;  but 
'  it  may  be  proper  to  inject  the  bladder  occasionally,  to  remove 
^iment  that  may  have  collected. 

In  the  management  of  the  bowels,  it  may  be  assumed  that 

fhey  will  be  costive  in  general.    When  the  spliincter  ani  relaxes, 

^pd  abandons  its  oppu&itiou  to  the  escape  of  the  stools,  the 

Hbntents  cease  to  be  discharged  at  regular  times,  as  during 

hnlth :  they  pass  out,  without  warning,  at  any  unlooked-for 

moment;  accordingly,  however  unremitting  the  nurse  maybe 

in  her  attention  to  cleanliness,    her  efforts  will    be  defeated. 

But  at  a  subsequent  period,  the  stools  are  delayed  in  the  great 

intestine ;  they  become  compact ;  they  are  discharged  at  long 

intervals ;  and  the  inconvenience  resulting  from  their  passing 

involuntarily  is  greatly  abated. 

Treatment  of  aloughg  ami  hed-sores. — It  has  been  stated  above 
that  the  parte  of  the  hips  most  liable  to  the  formation  of  sloughs 
are  thoee  exposed  to  greatest  pressure,  and  to  continual  irri- 
tation firom   lying  on  bed-clothes   saturated  vrith    urine    and 


litjuid  &eces :  that  it  is  the  nkln  over  the  sacrum,  and  over 
the  tuberositicB  of  the  iKchia,  which  gives  way  first.  In  order» 
therefure,  to  prevent  the  fonnatiuxi  of  sloughs,  or  to  promoU 
their  cure,  the  chief  objects  ore,  first,  to  remove  pressure; 
aeuondly,  to  insure   cleoiiUuesa.     Tlie  maiu  obstacle  to  gaining 

th*!se  two  ends,  at  the  commeucement  of  the  ti-eatment,  is  tin s 

injury   committed  ou  the  fractured,  portion  of  the    spine,  hy     ^ 
moving  the  patient's  body;  every  time  that  is  done,  a  jar  is^^^ 
communicated  to  the  broken  surfaces ;  a  finding  of  one  upoi^^n 
the  other  takes  place ;  pain  and  iuflammatiou  are  excited ;  and 
the  process  of  union  is  inteiTupted.     Yet,  without  frequentlj 
turning  and  liftiug  the  patient,  it  is  impracticable  to  ward  ofl 
pressure,  or  keep  the  hips  clean  and  dry.     It  being  required, 
therefore,  that  the  position  of  tlie  hips  should  be  often  changet 
the   attendants  ought  to  be  instructed  how  to  accomplish 
with  the  least  danger.     Small  pillows  ought  to  be  gently  ir 
siimat^,  at  different  times,  under  the  hips.     When  compeUu    ^ 
tt>  turn  the  patient  round  on  one  side,  care  should  be  take  :mx 
that  the  shoulders  and  upper  part  of  the  body  are  rotated,  i^t 
the  same  time,  in  a  corresponding  degree. 

As  a  means  of  protecting  the  skm  from  the  chafing  of  tli.« 
■wet  bed-clothes,  much  good  might  be  expected  from  painting 
the  surface  repeat^xlly  with  collodion  ;  but  as  tlie  application 
would  require  to    be    renewed   about  thi-ee  times   daily,  and 
that  would   necessitate   the   patient's  body  being  tnmed  on 
each  occasion,   it  can  only   be  used   pai-tially  at  first;   sub- 
sequently,   if   the  fracture   unite,  it   will   be   found  of  great 
service.     Advantage  may  be  gained  by  tlie  ring-pillow  bebg 
placed  under  the  hips,  so  that  the  central  hole  may  come  oppo- 
site the  sucrum,  and  the  weight  fall  on  the  Beshy  parts  on  ea«li 
side.     Or  a  plaster  spread    on   thick  material   (as  two  layers 
of  wash-loather,   including  between  them  a  layer  of  fett,  or 
amadou),  with  a  hole  cut  out  in  the  centre,  may  be  stuck  on 
the  part  which  it  is  desired  to  defend.     Lastly,  the  india-rubber 
watcr-pillow,  of  a  size  adapted  to  the  hips,  and  containing  h 
little  air  as  well  as  water,  may  be  used  with  advantage.    For 
keeping  the  bed-clothea  dry,  fi-equent  changing  of  the  draw- 
sheet  is  the  chief  resource  ;  but  an  additional  meujiure  may  ha 
resorted  to :    if  the  patient's  thighs  be  kept  apart,  and  tin.' 
knees   slightly  elevated  on  a  pillow,  a  large  porous  sponge,  iH* 
some  tow,  previously  wetted  and  vnrung,  wrapped  loosely  Toitad 
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mih  gatta-percba,  may  be  inserted  deeply  in  the  perinieum ; 
the  excretions  will  thereby  be  caught,  and  be  readily  removed 
often.  If,  notwithstanding-  every  care,  a  portion  of  the  skin  lose 
its  vitality,  and  the  cnticle  begin  to  peel  off,  the  amoout  of  de- 
stmction  may  be  limited  by  dr*»sstng  with  the  linimentum  tere- 
binthinae.  When  the  part  is  more  decidedly  mortified,  with  foul 
discharge,  cotton-wool  saturated  with  balsam  of  Pern  is  a  good 
application ;  and  over  tliat  should  be  laid  either  a  iinu,  thick 
Unseed  poultice,  or  a  compress  of  cotton-wool,  moistened  with 
feast.  For  cleansing  fonl  or  sloughing  sores,  nothing  surpasses 
the  carbolic  acid  lotion.  Cottj^in-w<K)l  has  the  property  of 
clinging  to  the  skin  when  wet,  and  so  prevents  the  under- 
dressing  from  being  shifted.  As  the  slough  loosens,  it  ought 
to  be  clipped  away  with  scissors.  Should  the  surface  happily 
become  clean,  and  healtliy  granulations  spring  up,  water- 
iressin;;,  with  a  coutinuauce  of  the  measures  for  protecting  the 
hips^  will  best  favour  the  cicatrisation. 

On  Irepkining  the  spine. — "When  it  is  proposed,  in  a  case  of 
Tacture  of  the  spine  with  paraplegia,  to  trephine  at  the  seat  of 
njury,  the  object  is  to  elevate  or  remove  any  fragment  of  bone 
hat  may  project  into  the  vertebral  canal  and  compress  the  cord. 
It  is  supposed  that,  by  taking  off  the  compression,  the  cord  will 
wcover  its  lost  function  b,  and  the  cure  of  the  patient  be 
promoted. 

The  operation  has  obviously  been  suggested  by  the  analogous 
M  performed  on  the  head.  "When  a  man  has  fracture  of  the 
frn^  ajid  a  poi*tiou  of  bone  is  driven  in  upon  the  brain,  the 
w^eon  applies  the  trephine,  raises,  or  picks  away  the  depressed 
and,  if  the  case  be  favourable,  the  patient  will  become 
recover  power  over  his  paralysed  side,  and  eventually 
fet  well.  But  the  analogy  between  the  two  cases,  in  various 
toints,  does  not  bold  good. 

1.  The  relation  of  the  skull  to  the  dura-mater  and  brain  is 
ridely  different  from  that  of  the  vertebral  canal  to  the  theca 
nd  cord.  In  the  former,  the  structures  are  in  close  apposi- 
Son :  in  the  latter,  the  canal  is  separated  to  a  considerable  dis- 
Rnee  from  the  theca,  and  the  theca  from  the  cord.  The  effect 
i  compression  by  a  projecting  portion  of  bone  must,  therefore, 
lifter  greatly  in  the  two  cases. 

2.  Owing  to  the  small  size  of  the  cord,  compared  to  the 
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brain,  an  injury  inflicted  on  it,  such  as  woultl  damage  tlie  brair*_ 
only  to  a  slight  di*gTO«,  might  destroy  its  structure  tliroughout^ 
its  whole  thickiiesH,  and  deprive  it  of  all  its  fuitctions. 

3.  In  the  skull,  fracture  with  depression  is  the  result  of  direcftr: 
force,  as  from  a  blow.  In  friw^ture  of  the  spine,  the  force  ip^ 
generally  indirect,  as  from  a  heavy  body  descending  fn>m  f^ 
height  on  the  head  and  shoulders.  Now  the  peculiarity  of  th^^ 
latter  is  that,  after  the  breach  has  been  mtide,  the  force  does  no  -^ 
eeuse  to  act ;  Iho  weight  contiuucu  to  bear  upon  the  fragment  ^a- 
at  the  seat  of  fracture,  and  so  increases  the  diflplaceinentiz:; 
The  degree  to  which  that  displacement  has  faiken  pljiee  cann<^ 

be  judged  of  by  the  appearance  of  the  spine  subsequently ;  fo» 

owing  to  the  elasticity  of  its  structure,  it  rebounds,  after  harin  -^ 
been  violently  bent,  nearly  to  its  original  straightnesa.  TI^m. 
spinal  cord,  however,  must  at  the  moment  of  breakage  ha^^— 
undergone  a  severe  crushing  of  its  whole  substance,  at  Uie  se&^B 
of  fracture.     Accordingly,  ui  perfonning  the  operation  of  tr^E* 

phining,  iu  the  two  cases,  there  will  be  this  great  difference 

namely,  in  operating  upon  the  head,  the  surgeon  will  expec^X 
after  removing  the  depressed  fragment  of  the  skull,  to  find  tMie 
brain  throughout  sound  ;  but  in  operating  on  the  spine,  he  wiii 
find  the  part,  of  the  cord  situated  between  the  fragments  broktf^u 
down  into  a  soft  pnlp  ;   incapable  of  resuming  its  fhnetionfi, 
after  the  cause  of  compression  has  been  removed. 

4.  In  fracture  of  the  skull  requiring  the  trephine,  the  aurgeon 
has  to  cut  throuirh  the  acalp  ouly,  in  order  to  reach  the  depreese^ 
fragment.  Iu  fracture  of  tlie  sphie,  he  will  be  obliged  to  maJw 
an  incision,  in  the  line  of  the  spinous  processes,  above  au  iacti 
deep,  and  not  less  than  six  inches  long,  through  skin  anJ 
muscles — to  clear  the  trough  of  the  spine  of  its  tendons  and 
muscular  fibres — and  to  break  up  the  posterior  arches  of  thu 
vertebra?  at  the  seat  of  f?-a<;ture,  by  means  of  trephine,  saws, 
bone-flcissora,  levers,  and  forceps.  When  he  haa  forcibly 
detached  the  spinous  processes  and  lamms,  and  exposed  tbd 
cord  and  sheath  within  the  vertebral  canal,  he  will  probablv 
learn  that  the  fragment  of  bone  chiefly  concerned  in  coraprcsain^ 
the  cord  ia  a  portion  of  the  body  of  one  of  the  vertebrae,  situ- 
ated at  a  part  in  front  quite  inaccessible. 

This  formidable  operatiou  will  have  the  effect,  not  merely  "^ 
converting  a  simple  into  a  compound  fracture,  but  the  botloui 
of  the  deep,  ragged  wonnd  will  be  in  communication  with  iht^ 
interior  of  the  vertebral  canal.     Hence,  if  the  case  follow  a  com- 
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mon  conrse  of  compound  fractiiTes,  and  suppnration  supervene, 
tbeptis  that  is  formed  vnU  have  free  access  to  the  space  between 
the  walla  of  the  t-airnl  and  the  sheath  of  the  cord ;  it  may, 
therefore,  peneti-ate  to  some  distance,  each  way,  from  the  seat 
of  fracture :  and  it  is  not  impntbablu  tliat,  if  the  0]>eratiou  had 
teen  suoeessful  in  cansinj^  the  ruiictii)ns  of  tlve  coi-d  to  be  restored 
by  the  removal  of  the  compressing  fi*agmont  of  bone,  these 
Tunctions  would  soon  be  lost  again  by  the  inflammation  set  up 
m  the  cord  and  its  membranes  from  the  presence  of  the  pus 
around. 

Again,  let  it  be  considered  what  the  effect  will  be  of  dividing*, 
in  the  course  of  the  oiienition,  the  mnscles  and  their  tendons 
that  may  be  in  the  way,  and  of  removing  portions  of  the  pos- 
terior segmenta  of  the  vertebne  at  the  seat  of  fracture.  These 
are  the  principal  structures  by  which  the  broken  ends  of  the 
npper  and  lower  fragments  of  the  82>ine  are  held  ti-tgether. 
Consequently,  when  they  are  cut  and  taken  away,  the  mobility 
of  the  fractured  part  will  be  greatly  increased.  "Wlien  any 
attempts,  therefore,  are  made,  with  the  view  of  defending  the 
tips  from  bed-sores,  to  vary  the  position  of  the  patient  by  turn- 
ing him  round  in  bed,  the  fragments  will  roll  freely  on  each 
other,  there  will  be  a  grating  of  tlieir  8urfa<^e8 ;  the  attempts 
will  be  unsuccessful ;  and  the  cord  will  inevitably  be  injured. 

From  what  lius  been  statt-d  in  previous  pagt'S,  it  may  have 
been  seen  that,  except  in  those  cases  of  fractiu-e  high  in  the 
Ipine  in  which  respiration  has  been  interrupted,  the  paralysis 
is  not  the  direct  cause  of  the  fatal  termuiatiou  in  cases  of  frac- 
tore  generally.  The  chief  dangers  to  life  arise  from  extensive 
and  exhaustljig  sloughs  and  bed-sores,  morbid  conditions  of  the 
bladder  and  urinary  oi^ans  generally,  and,  in  a  certain  degree, 
from  derangements  of  the  bowels.  These  are  indirect  effects  of 
the  paralysis.  But  if  they  be  overcome,  the  mere  loss  of  motion 
and  sensation  in  the  limbs,  and  inability  to  control  the  actions 
of  the  bladder  and  rectum,  will  not  destroy  life,  or  be  ijiconsistent 
with  the  patient  enjoying  good  health.*  The  practical  deduc- 
toon  6x)m  this  observation  is,  that  the  principal  aim,  in  the 
treatment,  ought  to  be  to  avert  those  bad  consequences ;  and 
eodeaTOtir  to  preserve  life,  without  incurring  fonnidable  risks 
ia  expectation  of  getting  rid  of  the  paraplegia. 


•The. 


I  related  at  p.  403  \b  a  favourable  illustratioa  of  what  ia  stated  iu 
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Moreover,  numerous  examples  have  been  adduced  to  show 
that,  especially  when  the  seat  of  the  fracture  is  at  or  near  the 
dorsi-lumbar  region,  complete  recover3r  is  a  frequent  event,  tlie 
patients  having  become  strong  on  their  limbs,  and  able  to 
resume  their  occupations.  Accordingly,  in  that  situation  in 
particular,  the  operation  of  trephining  ought  to  be  avoided.* 

ALEXANDER   SHAW. 


*  On  tlie  question  of  the  propriety  of  trpphining  the  spine,  in  cases  of  bie- 
ture,  with  paraplegia,  see  the  Report  of  a  discussion  on  the  subject^  at  a  ineetii| 
of  the  Medical  and  Chinirgical  Society,  in  the  Medical  Time*  and  GaieUt,fai 
December  9, 1865. 

See  observations  on  the  same  subject,  by  Mr.  Jonathan  Hutchinson,  ii  i 
Clinical  Lecture  on  Dislocations  and  Fractures  of  the  Spine,  in  the  Lmim 
HospUal  ReporU,  vol.  iii.  p.  S€7. 

See  also  the  same  question  discussed,  by  Mr.  Le  Groe  Clark,  in  his  Lectom 
delivered  at  the  Colle{^  of  Surgeons,  reported  in  the  BniUh  Medical  Jmmlf 
July  17, 1860. 
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human  face,  the  front  and  most  exposed  part  of  the  body, 
old  be  more  frequently  the  seat  of  injury  were  it  not  for 
paratively  small  size,  the  great  mobility  of  the  head,  and 
chanically  protective  articulations  of  the  forearm  and 
Of  the  first  it  is  unnecessary  to  speak.  As  regards 
fy  the  head  can  bend  backwards  and  forwards,  and  also 
n  no  small  circumference  upon  a  horizontal  plane ;  and 
the  effect  of  the  general  mobility  of  the  vertebral  column 
added.  The  obliquity  of  the  inferior  extremity  of  the 
U3  from  without,  downwards  and  inwards,  brings  tiie  hand 
on  immediately  in  front  of  the  mouth.  With  these 
of  guard,  the  head  and  fece,  guided  by  the  eye,  readily 
common  accident;  and  those  injuries  which  be&ll  it  are 
most  part  sudden,  and  often  violent, 
ikin  of  the  face  is  not  quite  similar  to  that  of  other  parts 
X)dy,  It  is  more  abundantly  supplied  with  minute  ves- 
lich  partake  of  the  character  of  gland-vessels,  in  being 
»  propel,  without  the  heart's  influence,  an  additional 
;  of  blood  to  the  surrounding  tissues.  The  nerves,  the 
lus,  and  sudoriparous  follicles  are  highly  developed,  and 
mal  structure  is  intimately  united  to  the  layer  of  sub- 
muscles,  whose  action,  impressing  lines  upon  the  skin 
1  the  subcutaneous  adipose  layer,  gives  impress  to  the 
3,  and  imparts  the  stamp  of  character  to  the  individual, 
aes  of  the  face  lack  the  density  of  the  bones  of  the  ei- 
3s;  they  are  either  thin  and  paper-like,  or  thicker  and 
;  but  in  both  instances  vascular,  and  little  prone  to 
ion  from  common  causes.  They  bleed  when  cut ;  they 
>  distension,  and  are  capable  of  recontraction ;  they  are 
,  moreover,  to  the  morbid  changes,  such  as  are  witnessed 
sr  tissues,  and  they  unite  readily  when  broken.     Injuries 
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to  the  face,  then,  may  be  appalling  to  the  bystander,  botthej 
excite  far  fewer  feeliii^»3  of  dreaclin  the  mind  of  the  siirgvon.  i 
soldier  iu  warfa.re  receives  a  sabre-cut  acroas  the  face ;  thewonoil 
liiay  gape  and  look  ghastly,  but  it  is  in  general  curable.  Ac 
uHizan  is  struck  with  a  winch-handle  Tiolently  ii|K)n  the  cbi^lt; 
lie  is  seen  with  distorted  features  and  in  wild  delirimn;  but  ti^ 
stress  of  the  injury  is  recognised  ae  limited  to  the  face; «. 
perience  shows  that  the  commotion  of  the  brain  will  subside,  ud 
teaches  that  the  prognosis  is  generally  favourable. 

Ei;ysipelas  is  an  accident  which  not  uncommonly  compliattM 
these  Ciises.  Commencing  about  the  seat  of  injury,  it  iipr\-»h 
over  the  entire  head,  where  its  presence  is  dangerous  from  tlw 
proximity  of  the  brain,  and  the  close  vascular  connection  be- 
tween the  parts  within  and  without  the  skull. 

But,  these  evils  guarded  against  and  avoided,  there  is  stiD, 
iu  the  event  of  recovery,  the  chance  of  deformity,  of  uupleasairt- 
noss  of  expression,  or  of  impnirment  of  movement  in  pult  ] 
essential  to  the  integrity  of  an  important  orgun,  such  ns  the  ' 
oovering  of  the  upper  lid  to  the  transparent  cornea  of  the  eye. 
To  all  these  points  the  siu-geiMi  must  direct  his  attention  b  the 
selection  of  such  measures  from  the  commencement  a«  are  boit 
calcuUted  to  insure  reliet 
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Blows  on  the  face  are  commonly  followed  by  extrnvosatioiuoC 
blood,  which,  as  iu  the  familiar  instance  of  a  black  eye,  »re^ 
seen,  in  their  various  phases  of  transformation  and  absorptiuiL^ 
passing  through  the  shades  of  colour  from  deep  brown,  brownidb* 
or  yellowish  green,  pale  straw  hue,  to  the  natural 
through  the  thin  integumenta  of  the  face.  It  not  uncos 
hapi>ons  that,  in  connection  with  the  bruise  of  the  skin,  1 
extravasation  of  blood  under  the  conjunctiva,  or  in  the  anteriot^ 
or  even  posterior  chamber  of  the  eye.  These  injuries  are  int*?r-| 
esting,  both  pathologically  and  surgiciilly.  In  the  first  instjuioc, 
as  showing  what  becomes  of  extnivasatcd  blood,  and  how  soon , 
it  may  become  absorbed.  In  the  second  place,  as  afibniing  an 
opportunity  of  testing  how  far  we  are  in  the  possession  of  meaai 
calculated  to  assist  and  to  expedite  the  efforts  of  nattire. 

1  believe  that,  unless  circumstajiees  of  unfavourable  charartier 
interfere  with  the  processes  of  repair,  the  rapiility  witli  whwl 
effused  bloo<l  is  removed  by  the  unaided  action  of  the  absorbeiiti 
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has  been  much  under- estimated ;  it  seems  to  be  the  very  first 
step  towai-tls  recovery,  ami  its  n^tardation  implies  the  existence 
of  tsome  disturbing  or  morbid  influence. 

In  18.17  a  l>ny  aged  ten  was  brought  iuto  St.  Rartholomew'o  Iloftpital  with  a 
bnii»e  od  the  brow,  Bnd  with  eflxigion  of  blooil  into  the  autyrinr  clmmber  nf  tlm 
•y*,  from  ii  blow,  t«  eiirh  a  <Wprw  that  nnilber  pupil  nor  iris  could  be  aecn. 
thiring'  the  course  of  the  ni^^ht  so  lai^e  a  quantity  nf  the  blood  had  been 
•bsurbed  from  the  eye  as  tn  l«avo  the  pupil  vijiible;  aud  at  tlitt  end  of  the 
nxtfa  day  from  the  accidL-nt  the  oDterior  diAtuUtr  wm  clfar.  there  bein^>'  uuly  a 
ftun  of  blood  upon  the  surfaro  of  tho  iria,  indicating,  io  all  probability,  the 
exact  spot  wht^re  the  blood-reMel  bad  given  way. 

So  in  bruises  of  the  akin  and  subjacent  parte,  the  removal  of 

effnaed  blood  commences  immediately  upon  the  receipt  of  the 

injury,  and  goes  on  with  a  rapidity  proportioned  to  the  healtliy 

state  of  the  indiridual  and  the  activity  of  eireulatioii  in  Uie  snr- 

rounding  parts.  Puyiliats,  who  are  brouj^ht  into  high  condition 

by  the  u»iml  system  of  tmining,  recover  from  the  bruises  which 

they  sustain  in  the  exercise  of  their  calling  in  from  six  to  nitie 

days.     *  However  much  ii  man  may  be  beaten  about  the  head,' 

explained  one  of  the  fraternity  to  me,  *  he  is  "  himself  again  " 

*ft  little  more   than  a  week,  provided  he  keeps  from  driuk,  and 

^kea  an  occasional  dose  of  opening  medicine,'     Experience  has 

*aown  these  men  that  they  may  take  auiniiil  food  with  impunitj', 

^'Ut  that  stimulants  in  the  shape  of  driuk  interfere  with  and 

'^tard  the  removal  of  the  bruise.     The  only  exception  to  this 

statement  respecting  rapid  absoqition,  is  in   the  case  of  the 

effusion  of  blo<xI  between  the  conjunctiva  oculi  and  the  sclero- 

t^a.     Here  a.  space  of  four  or  six  weeks  may  be  necessary  for 

^he  removal  of  the  stain  ;  but,  then,  we  must  remember  that  iu 

the  normal  state  there  are  but  few  vessels  of  any  kind  engaged 

hi  active  work  in  either  tunic.     We  do  not  in  the  present  day 

blee*l  a  patient  in  consequence  of  a  bruise ;  neither  do  we  employ 

•tiiuulating  lotions  nor  frictions  to  the  affected  part.     An  evu- 

Ikirxtting  lotion  may  be  used  if  there  are  heats,  and  Uie  patient 

^els  the  application  gT!it.<;fuI ;  hut  the  best  treatment  consists 

n    abstinence  from   drink  {unless  imder   exceptional    circnm- 

itances),  iu  rest,  and  tlie  occasional  administration  of  aperient 

Ibedicine.     T  have  not  witnessed  any  clearly-marked  beneficial 

ffcct   from  the  employment  of  tincture  of  arnica,  as  reconi- 

Ikiended  by   many  surgetuis.      It  may  be   used   in   the  saire 

itrength  as   spirits  of  wine,  in  the  proportion  of  one  part  to 

,t  or  ten  of  water,  as  a  lotion,  and  it  will  at  least  serve  to 


occupy  tlie  patient's  mind.  But  the  stories  of  its  ali 
miraculous  powers  tire  without  foaadution,  and  exist  only  in  the 
imagination.  It  may  b«  rubbed  into  the  bruised  part,  either 
undiluted,  or  mixed  with  an  equal  part  of  water ;  or  the  patient 
may  use  Friar's  balsam,  or  any  stimulating  liniment  instead. 
These  applications  serve  only  to  excite  the  circulation,  & 
measure  usually  imneceasary  as  regards  the  head  ajid  faee,  and 
capable,  if  in  excess,  of  inducing  a  result  totally  opposite  to 
that  for  which  it  was  int^ended. 

The  practice  of  maltinfj  a  puncture  into  parts  distended  witli 
extravaaatied  blood,  iu  order  to  preserve  the  vitality  of  the  Rlcin, 
is  rarely  necessary  in  injuries  to  the  face.  The  only  parts  to 
which  such  a  measure  can  ever  be  applicable  are  those  where 
the  subcutaneous  tissue  is  very  loose,  and  easily  distended,  the 
skin  being  of  extreme  tenuity,  such  as  the  upper  eyelid ;  but 
even  here  we  have  rarely  occasion  to  do  so. 

The  question  of  rapid  or  of  slow  absorption  of  blood  is  one  of 
practical  importance;  for  by  its  proijer  solution  we  may  jnatlv 
estimate  the  progress  of  the  case.     In  contrast  with  the  rapid 
recovery  of  the  pugilist,  we  may  put  the  case  of  a  pallid,  feeble, 
and  under-fed  woman,  bearing  upon  her  person  the  marks  of  ill- 
usage.     It  is  no  uncfimmon  thing  to  see  in  such  a  person  the 
mot  tied -yellow  ring  around  the  eye,  telling  its  tale  of  the  blow 
inflicted  by  a  brutal  hand,  persisting,  with  but  little  changt% 
for  many  weeks.  Under  auch  circumstances  the  treatment  would 
be  different,  a  more  generous  diet  being  advisable.     But  even 
here  I  question  much  the  value  of  stimulating  or  other  local 
applications.   In  the  forehead,  extravaaated  blood  presents  itself 
under  two  different  conditions.  There  may  be  a  simple  cutaneous 
bruise,  or  there  may  be  a  collection  of  fluid  blood  under  tl« 
occipi  to-iron  talis.     Wc  have  ah-cody  discussed  the  former  spe- 
cies of  injury.     The  latter  may  be  dismissed  with  a  few  words, 
as  it  will  be  found  more  thoroughly  treated  in  the  essay  on 
Injuries  of  the  Head  (p.  254).     One  of  the  larger  vessels  of 
the   forehead,  bruised  or  otherwise  damaged  by   a  blow,  gives 
way  some  days  after  the  accident,  and  pours  forth  a  consider- 
able quantity  of  fluid  blood.     An  examination  conveys  to  ihe 
hand  of  the  surgeon  the  sensation  as  if  there  were  a  circuJar 
depression  of  the   skull  sun-ounded  by  a  sharp  ring  of  boii**- 
The  explanation  of  this  feeling  is  not  obvious  ;  it  is  in  no  vray 
coimected  with  the  composition  or  the  coagulation  of  the  bW' 
for  it  is  felt  whenever  fluid  in  moderate  quantity  is  contained  in 


I 


I  yielding  yet  thiok-walled  cyst.  I  have  noticed  it  frequently 
a  the  t?juimi nation  of  chronic  abscesstis  in  varions  part*  of  the 
ody,  such  as  the  buttock,  arm,  or  knee.  Blood  thns  efifused 
lay  slowly  increase,  from  the  fact  of  the  vessel  remaining  open, 
nd  bleeding  aubcutaneously ;  or  the  bleeding  may  cease,  when 
hanges  commence  calculated  to  remove  the  fluid.  If,  at  tlie 
xpiration  of  some  weeks,  an  opening  be  made  through  the  skin 
i  practice  by  no  me-ans  generally  to  be  reeommendod),  a  thick 
rownish-black  fluid  escapes,  composed  of  blood-discB,  albumen, 
nd  water.  The  absorbent  vessels  seem  to  remove  the  greater 
art  of  the  fluid  material,  and  either  to  remove,  or  to  deprive  of 
»  natural  properties,  the  coagulating  element  of  the  blood.  If, 
nder  the  cireumstances  of  an  injury,  coagulation  should  take 
lace — on  event  which  must  happen  speedily,  and  before  the 
beorbeot  vessels  have  had  time  to  act  on  the  blood,  or  else  not 
t  all — the  clot  acts  as  a  foreign  body,  and  will  excite,  especially 
1  persons  of  unhealthy  constitution,  iuflainuiatioa  and  suppu- 
ition,  under  which  processes  it  will  be  discharged. 
In  these  cases  we  again  witness  from  time  to  time  the  action 
Itenses  which  rettird  the  absorption  of  blood.  Let  the  patient 
tfrene  his  usual  habits,  and  take  the  customary  amount  of 
limulants ;  the  integument  covering  the  swelling  becomes  hot 
ud  puffy,  and  the  blood  beneath  either  remains  the  same,  or 
eea  increases  in  quantity.  Let  the  patient  adopt  another 
jurse,  namely,  keep  himself  quiet,  avoid  stimulants,  be  moderate 
I  hiE  diet,  and  keep  the  bowels  open,  and  the  swelling,  which 
us  enlarging,  first  becomes  stationary,  and  then  disappears. 

A  boy  «ged  eeven  was  struck,  July  I,  1838,  on  the  ri}?ht  temple,  townrdfl  the 
Iter  Bugle  of  the  eye,  by  a  stone,  which  -was  ihruwn  at  him  by  another  boy  in 
wag,  A  sniall  \round  was  iuflictcd,  which  speodlly  healed;  there  was  6caret:ly 
mUeediDg'st  the  time.  The  lad  ]iui>ut'd  hi.s  uhuhI  hjU>it»,  nnd,  a  ftirtmfrht 
ter  the  accident,  t'uiiud  hin  head  lioRvy  and  iiiiBAHy,  although  free  from  pain, 
w  moth«.T  det«M;ttid,  in  Uie  Mttialinn  of  tliu  detitrix  of  the  wotmd,  a  ao't 
leUiotr,  which  increast'd  in  size  until  he  was  hroujrht  to  St.  Harthnlomew'a 
isnjtal,  where  he  was  admitted  July  10.  There  wiia  a  large  fluctuating  and 
Bilar  awelling  caused  by  the  eleration  of  the  integument  by  fluid.  The 
MltioD  of  '  (loprcwion  of  boue '  wiut  cuninjunicaUH!  to  the  fingers.  He  wiu 
Icired  aperient  pill-i,  and  a  c<n1d  Intiim  whm  uppUfd  Ui  the  ht^ad.  On  the  2Ard 
the  munth.  no  chanj;;^  being  nniiceH,  a  piincturfj  was  made,  when  ahout  four 
Boe«  of  dark-coloured  fluid  blfwd  eswipfd,.  The  peculiar  aensatioii  rewmhling 
preadon  of  bono  waa  yet  more  evidout.  In  three  days  ho  was  convaleHceDt, 
1  discharged  well  towards  Hip.  end  of  the  month. 


r  very  severe  injtiries  involving  fracture  of  the  skull  and 
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injury  to  thfi  brain,  blood-sbiins  and  ecchymoses  abont  tlie  eye%\ 
remitin  unchan^id  for  many  days,  or  even  weeks.  Their  exis- 
tence is  merged  in  the  greater  injnrjs  and  they  are  only  iiiipor- 
tont  OS  a  sign iii cation,  by  their  persistence  in  doubtful  eases,  ofJ 
the  existence  of  some  serious  complicatious.  After  severe  I 
iujuries  to  the  ^eat  nervous  ceutres,  all  vital  processea  areJ 
depressed  and  in  part  suspended. 

"We  read  of  bruises,  wounds,  and  other  injuries  of  the  frontal, 
and  sometimes  of  the  infra-orbitfll  nerve,  followed  b^-  amaorosis ;  M 
and  authors  have  endeavoured  to  explain  the  connection  K-tween 
the  two.  I  have  seen  both  nerves  divided,  and  otherwise 
injured ;  the  frontal  nerve  frequently,  in  cases  of  surgical  opera- 
tion and  accident,  and  no  instance  ever  came  before  my  obser- 
vation in  which  the  injury  to  the  nerve  seemed  to  exert  the 
least  efiect  upon  the  organs  of  vision.  A  severe  blow  with  a 
stick  or  Bword  upon  the  brow  may  be  followed  by  immediate 
blindness,  whether  it  divide  the  frontal  nerve  or  not.  But, 
then,  the  loss  of  vision  is  due  to  concussion  of  the  retina,  to 
rupture  of  the  minute  blood-vessels  which  ramifv  in  that  delicate 
nerve-layer,  or  to  some  other  internal  disorganisation ;  and  wc 
must  in  this  way  explain  the  case  which  Petit  brought  before 
the  Academy  of  Surgery,  namely,  that  of  an  officer  who  becamo 
completely  amaurotic  in  consequence  of  a  sword-wound  in  the 
eyebrow.  To  tliia  same  opinion  the  late  Mr.  Tyrrell  inclined; 
he  denied  the  existence  of  sympathy  productive  of  such  seriona 
results  between  the  fifth  and  the  optic  nerves,  and  referred  the 
loss  of  vision  to  concussion  of  the  retina.  In  the  same  way,  I 
question  the  accuracy  of  the  observation  by  Mr.  Wardrop,  ihai 
a  partial,  but  not  a  complete  division  of  the  frontal  nerve  will 
sometimes  produce  amaiu'osis ;  and  likewise  the  advantages  of 
the  method  of  treatment  founded  on  that  opuiion,  namely,  to 
cut  do%vn  and  completely  divide  the  nerve  in  question.  *  T  have 
met,'  says  Dr.  BLennen,  '  with  one  or  two  cases  of  amaurosis 
from  wounds  of  the  aupra-orbital  nerve  ;  the  perfect  division  of 
the  nerve  produced  no  alleviation  of  the  complaint;  but  &S^t 
some  time,  the  eye  partially  recovered.'  '^  When  defectiw 
vision  follows  a  wound  in  the  forehead,'  said  the  late  Mr. 
Guthrie,  *  the  only  hope  of  relief,  that  we  are  at  present  ac- 
quainted with,  lies  in  a  free  incision  down  to  the  bone,  in  the 
direction  of  the  original  wound ;  and  even  of  the  cfficacj  <>f 
this,  T  am  sorry  I  cannot  offer  testimony  from  my  own  practice, 
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nving  failed  in  every  case  in  wJticJi  I  tried  i7.'*  It  is  not  easy  to 
Eplain  Vicq  d*Azyr*a  ejcperimenta  upon  tliis  subject.  He  laid 
are,  in  a  variety  of  aniimils,  the  frontal  and  superciliary  branches 
f  the  fifth  puir ;  he  bruised  and  tore  the  exposed  nerves,  and 
onvinced  hiuiself  thut  this  was  spetxlily  followed  by  bliuduess.t 
fow  I  divided  the  frontal  nerve  in  two  rabbita,  in  the  month 
f  February  1839,  in  order  to  verify  the  former  experiments. 
Lfl«r  bruising  and  cutting  the  nerves  in  more  places  than  one, 
allowed  the  wounded  parts  to  heal.  No  sensible  effect  wa« 
iroduccd  in  the  visiou  of  the  animais.     In  the  sammer  of  1857, 

assisted  Sir  W.  Lawi^uce  in  the  operation  of  dividiug  the 
nCra-orbitol  nerve  in  a  lady,  of  middle  age,  who  had  been  a 
Host  severe  sufferer  from  neuralgia..  The  sight  remained  the 
ame,  although  the  severment  of  the  nerve-fibres  in  that 
dtoation  is  attended  with  a  considerable  amomit  of  bruising. 

But  the  use  of  the  ophthalmoscope  renders  the  diagnosis  in 
hose  oases  far  more  accurate  and  certain  than  in  former  times ; 
md  for  the  mode  of  its  application,  the  reader  is  referred  to 
ho  essay  on  Diseases  of  the  Ete. 

A  divided  nerve  unites  as  readily  as  any  other  organised 
rtructiirc ;  and  the  usual  functions  are  restored  when  the  con- 
necting processes  are  completed.  The  nerve-fibrils  pass  through 
the  effused  fluid,  and  adapt  themselves  accordingly.  Mr. 
Qnekett,  of  the  Royal  College  of  Surgeons,  possessed  a  specimen 
ihowing  this  process  of  union  ;  and  of  its  completeness  wo  have 
ibundant  illustrations  in  cases  of  accident  to  other  than  the 
frontal  nerve.  The  external  popliteal  nerve  is  sometimes  cut 
through  by  the  surgeon,  in  the  division  of  the  tendon  of  the 
bicepe  flexor  cruris.  The  loss  of  sensation  and  motion,  which 
|ft  the  immediate  result,  to  the  great  dismay  of  the  patient,  is 
some  weeks  completely  restored. 


^e^om 


Wounds, 


The  treatment  of  wounds  of  the  face  consists,  as  in  the  case 
of  wounds  in  oUier  parts  of  the  body,  in  holding  the  divided 
wrfaces  in  apposition  nntil  nature  has  had  time  to  throw  out  a 
new  connecting  medium ;  only,  in  the  face,  more  than  usual 
c&re  is  required  to  maintain  the  parts  in  their  exact  normal 


■     *  Lfidwtt  on  the  Op.  Stay,  of  th*  Eyn,  p.  102,  1823. 

t  JiMmai  Compiitnentain  rfw  Scien.  Mid,  voL  xiiv.  p.  201|  1832, 
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rolatioTi.  Let  lis  imagine  the  nnpleaaing  effect  prodnoedl  bj"tlie 
imperfect  acljiistment  of  a  rtirided  eyebrow.  Sir  W.  Lawrence 
ouce  bad  to  reopen  a  Uealed  but  badly -adjusted  woiind  in  this 
Biiuation,  in  consequence  of  the  unpleasant  expression  it  con- 
veyed to  the  features,  and  to  cause  it  to  reunite  in  a  mow 
acu«rat-e  manner,  Wonnds  of  t}ie  eyelidR,  particTdarly  when 
attended  with  loss  of  substimce,  may  bo  followed  by  eTersion  or 
ectropiam  ;  and  wounds  of  the  nose  and  lips,  ^dly  treated,  ■ 
may  injuriously  affect  the  functions  of  the  orgnns  of  which  they 
are  the  instnmieiits.  I  cannot  understand  the  *  immediate 
union*  of  Dr.  Macartney;  that  is  to  say,  'that  the  divided 
blood-vessels  and  nerves  are  brouglit  into  perfect  contact,  that 
union  takes  place  in  a  few  hours;  and  as  no  interraediat« 
substance  exists  in  a  wound  so  healed,  no  mark  or  cicatrix  is 
left  behind.'  The  union  of  divided  surfaces,  withont  the 
ussi^tance  of  a  new  connecting-  medium,  appears  to  rae  an 
iinpoflsibility.  But  the  surfaces  of  a  wound  may  be  so  a«a- 
rately  broucfht  together,  that  the  thinnest  possible  laj'er  of  con- 
necting mat*;rial  may  suffice  for  the  remiion  of  the  cut  part*; 
in  which  case  no  evident  cicatrix  will  follow.  In  all  caets, 
therefore,  whether  we  employ  plasters  or  sutures,  our  endeavour 
should  lie  +4)  hold  the  wound  together  until  the  natural  union 
by  effused  lymph  is  sufficiently  strong  to  dispense  with  artificial 
HKsiatance. 

A  clean  cot  on  the  forehead  does  not  always  need  a  sntnre; 
the  necessity  depends  upon  the  gaping  of  the  wound.  If,  fls  is 
oomuiouly  the  case,  the  edges  keep  in  apposition,  a  few  strips 
of  plaster  are  all  that  is  requh-cd :  and  let  not  the  surgom 
remove  them  for  some  days,  unless  heat  and  swelling  supervene. 
Nothing  interferes  so  much  with  processes  of  rei^air  as  constant 
changes  of  plaster,  watthiugs,  and  examination;  a  wound  heals 
readily  under  an  incrustation,  or  a  hardened  clot  of  blood,  if 
left  to  pursue  ita  own  course,  in  a  healthy  subject.  Tho  prac- 
tice of  the  antiseptic  treatment  of  wounds  is  here  wholly  un- 
called for.  The  great  point  is  to  surround  the  patient  with 
unvitiat^d  air. 

Wounds  involving  the  eyebrow  should  always  be  united  bra 
few  points  of  the  interrupted  suture,  care  being  taken  that  the 
cut  edges  are  quite  clean.  Tlie  shape  of  the  eyebrow  should  be 
considered,  and  the  first  suture  should  be  so  inserted  aa  ^ 
prevent  any  irregularity  in  that  important  feature.  As  regards 
divi&ion  of  the  upper  eyelid,  an  accident  comparatively  rare,  no 


le'can  fee  laid  dovni.  The  part  that  De  nnited  hy 
re  io  the  integument  of  the  brow,  if  torn  or  separat-ed 
rfrom;  but  the  whole  thickness  of  a  divided  eyelid  should 
>e  tranafixed  by  a  suture,  oue  part  of  which  must  of  neces- 
pres3  upon  aud  irritate  the  globe  of  the  eye.  Generally 
king,  the  prominent  and  convex  globe  forms  an  excellent 
ort  to  the  divided  lid,  and  a  few  thin  narrow  striiw  of 
er,  passing  transversely  as  regards  the  wound,  covere<l  by 
rs  which,  applied  vertically,  strap  the  lid  down,  and  prevent 
tatient  opening  the  eye  for  a  few  days,  are  quite  sufficient, 
ime  sevei-e  cases,  the  swelling  about  the  brow  and  cheek 
)6en.  so  great,  that  the  lids  have  remained  closed  for  severul 
:    under  such   circumstances,  the  application  of  a  damp 

is  all  that  is  needed.  Hare-lip  pins  are  out  of  place  iu 
ids  of  the  eyebrow ;  the  desired  end  can  be  obtain«_'d, 
tiesB,  by  their  means  ;  but  the  proceeding  is  unnecessarily 
me,  and  possesses  no  advautugea  over  the  suture.  The 
Uic  suture  should  be  used,  if  the  surgeon  happen  to  possess 
lecessary  material ;  but  fur  alt  usual  emergencies  a  small 
te,  slightly  curved  towards  the  point,  armed  with  a  fuie 
•I  silken  ligature,  will  be  found  sufficient.  There  is  no 
isitj'  for  the  patient  to  have  the  face  constantly  covered 
a  wet  cloth.  He  may  consult  his  own  feelings ;  and  the 
jon  may  remember  that  the  process  of  union  goes  on  most 
irably  under  the  thin  dry  line  of  blood  marking  the  well- 
ited  wound. 

vertical  wound  of  the  upper  eyelid,  passing  through  its 
e  thickness,  the  edges  of  which  have  cicatrised  separately, 

to  a  deformity  which  has  been  termed  colohoma.  At  the 
nt  time,  however,  this  word  is  gcnemlly  used  to  designate 
ongeuitai  variety  of  the  deformity.  It  may  be  rectified  by 
>eration  similar  to  that  for  hare-lip,  excepiing  the  employ- 

of  a  hare-lip  pin.  A  sutlicient  amount  of  union  may  be 
tained  by  fine  sutures,  aud  the  closure  of  the  lid  over  the 
t  of  the  eye  eftected  by  strips  of  plaster.  *  1  have  seen  a 
'  observed  Sir  W.  Lawrence,  'in  which  a  horizontal  wound 
3  upper  Ud  having  been  noglect<id,  a  sort  of  button-hole 
brmed,  from  the  edges  not  having  been  kept  in  apposition  ; 

was  worse,  accretion  of  the  conjunctival  surface  of  the 
bra  to  the  globe  had  taken  place,  aud  the  lid  hung  so 

OTer  the  globe  as  to  reuder  the  eye  almost  useless.'     I 

9een   the  same  under   circmnstances  of  disease,  where 
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ulceration  of  tiio  eyebrow  and  upper  lid  has  onsuod  from 
a}'philitio  poriostitia  of  the  frontal  bono.  In  such  eases,  the 
amount  of  disease  still  going  on,  or  liable  to  return,  rendexa 
operatJTe  interference  unadvisable. 

As  regai-ds  wounds  of  the  external  ear  or  of  the  nose,  the 
rule  is  absolute  in  surgery,  tliat,  whatever  be  the  amount  of  _ 
injury,  the  parts  should  be  carefully  cleaned,  replaced,  and  heldfl 
in  a,pposjtion  by  a  few  sutures  and  fine  strips  of  plaster.  Be- 
sults  which  siiri)rise  even  the  experienced  are  thus  obtained  in  j 
-the  most  unproiuisiug  cases ;  and  the  deformity  is  comparatively  ■ 
inconsiderable. 

AVo  rciid  of  ca-sea  of  the  division  of  Stenon's  or  Wharton'a 
duct,  of  the  establishment  of  a  salivary  fistula,  and  of  the 
necessity  of  a  plastic  operation-  The  subject  will  be  more  fiillv 
discussed  in  the  article  on  Plastic  Suroebt.  But  I  have  nerer 
seen  a  simple  wound  of  the  iace  followed  by  the  accident  here 
referred  to.  Monro  states  that  the  duct  has  been  wounded  bj 
the  sui^eou*s  lancet ;  and  Desault,  that  it  has  been  ruptured 
by  a  blow ;  and  the  latter  gives  minute  directions,  which  are 
commonly  quoted  in  surgical  works,  as  to  the  mode  in  which 
the  continuity  of  the  canal  is  to  be  reestablishetl  and  miiiu- 
tained.  He  recommends  the  introduction  of  a  seton  throiijlj 
the  canula  of  a  small  hydrocele  trochar  into  the  mouth ;  the 
wound  to  be  dressed  daily,  lint  and  a  compress  being  applied  to 
the  cheek.  Those  who  wish  the  details  of  this  operation  muy 
consult  (Euvres  Chir.  dc  Desaulty  par  Biohat,  t.  ii.  p.  221.  I 
have  had  no  experience  of  the  use  of  the  actual  cautery,  nor  of 
the  employment  of  a  wire  heated  by  an  electric  battery  in 
these  cases,  although  such  means  have  proved  of  great  avail  in 
the  closiure  of  fistulaj  in  other  situations.  Rodolfi  gives  the 
j)articular8  of  a  case  in  which  he  closed  the  opening  by  meAss 
of  collodion.* 

Woinids  involving  the  whole  thickness  of  the  lip  are  usubUj" 
imited  by  tlie  hare-lip  pin  and  sutures.  In  all  cases  it  is  im- 
portant to  preserve  the  line  of  red  margin  to  the  lip;  and  this 
is  best  effected  by  a  very  fine  needle  and  suture.  But  the 
metallic  suture  introduced  by  means  of  Simpson's  grooveJ 
needle  possesses  the  advantage  of  exciting  so  little  irritation, 
that  four  or  five  days  may  elapse  without  any  surgical  inter- 
ference.    The  wound  should  then  be  held  togetluT  by  fine  strips 
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«f  plaster  passing  round  tlie  entire  head,  by  which  tho  traction 
I  on  the  newly-formed  material  is  prevented.  An  iDstminent  for 
pressing  together  the  cheeks  has  been  invented  for  the  same 
purpose.  Collodion  is  rarely  used  as  an  application  in  wounds 
of  the  face ;  it  drags  too  forcibly  and  unequally  on  the  anrround- 
ing  structures,  and  presses  the  blood  from  the  capillary  vessels, 
by  which  the  process  of  repair  is  retarded. 

Forei(;n  bodies  are  occasionally  ijitroduced,  more  particularly 
by  children,  into  the  ear  and  nose.  They  should  be  removed  from 
both  situations,  provided  this  end  can  be  accomplished  without 
pain  to  the  patient,  and  with  ease  to  the  surgeon.  But  when 
it  is  remembered  that,  if  left  alone,  the  foreign  body  generally 
becomes  loosened,  and  escapes  without  surgical  interference  of 
■any  kind,  we  have  a  very  strong  argument  against  tlie  adoption 
(of  any  means  involving  suffering.  No  cases  similsir  to  tliose 
rehited  by  Acrcl  in  1778,  and  by  Morgogni  and  Valsalva,  of 
'worms  malcing  their  appearance  in  tlie  auditory  passage,  have 
!been  noticed  of  lato  years ;  surgeons  have  not  been  called  upon 
ito  treat  cases  of  convulsions  dependent  on  such  causes ;  and 
tlie  practice  of  injecting  the  distilled  water  of  St.  Johu's-wort, 
'in  which  mercury  had  been  agitated,  for  tlie  purpose  of  destroy- 
iiug  the  worms  which  remained,  has  gradually  fallen  into  merited 
disrepute. 

n  ill,  f^nmcl  Cooi>i>r  raw  tlift  czm  of  n  r\uU\  np^d  two  years  «nd  a  half,  in^o 
PBi'Of  whoae  eATtt  a  ppltUe,  and  into  tlie  iithBr  a.  Fi^nnli  Iwim,  had  been  pii^htil 
Iby  another  cbitd,  and  runiHinf'd  there  ten  mooMis,  c&ii5Ui|r  complete  dea&esn 
imxi  extivtne  wiffering'.  Tlicse  botliea  wvre  roniOTt-d  hy  tlie  forcible  injection  of 
llepid  water  and  the  use  of  a  b«nt  probe.  In  nU  probability  tbe  meatus  bad 
llwiDomp  widened. 

I  Mw,  in  August  1350,  a  cbild  about  tbree  Tears  old,  Rt  Epping  fa  palioct  of 
jUr.  Duncan  Macnab,  o(  that  town),  intu  wb()<)e  ear  a  Boiall  oblung  pt^bb1«  ba'i 
■^  intriiduced,  jiut  of  sutBcient  t^ize  to  occTipy  tbo  auditory  poxKa^.  Tber^ 
pM  nn  dilficulty  in  touchint^  and  even  moving  tbe  atone,  but  in  ererr  altenipt 
ift  seizo  it  with  a  pair  of  foreepg  tlie  ends  of  tho  blad»i  slipped  off  and  jerked 
|tho  b'tly  further  towards  the  tympftnum ;  and  the  introduction  of  a  Vnt  probe, 
tn  thin  piec«  of  metal,  was  impomble,  owing  to  tho  narron-nei>9  of  the  paaaafra. 
Sir.  Macnab  determined,  in  tho  absence  of  ur^'(;nt  nyniptoms,  to  wait  and  eeo 
!Mhat  courae  natuni  xrouM  pursue.  The  rultowing  day,  amidst  a  c<insiderabln 
■^ptitj  of  thick  puriform  discharge,  the  pebble  presented  itself  at  the  external 
jEnee.  whence  it  was  ewily  and  without  pain  extracted  by  a  bent  probe,  and 
the  little  patient  bad  no  bad  symptonia. 

We  should  remember  that  the  auclitory  passage  ia  widest  at 
the  external  oritice ;  then  it  narrows  somewhat,  and  becomes 
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wid«r  a^ain  towards  the  membraua  tynipani.  Thus  foreigfa 
bodies,  particularly  when  round  or  oval,  c^n  with  diiticulty  be 
hajidled  when  they  have  passed  through  the  contracted  part  of 
the  tube.  Singular  stories  are  told  of  the  effects  produced  by 
their  long  residence  in  the  ear.  H  ildanas  atHrms  that  he  cur»?d 
a  young  girl  of  epilepsy  by  accidentally  removing  from  the  ear  a 
foreign  body  which  had  been  introduced  seven  years  before,  and 
had  been  quite  forgotten  !  Small  forceps  and  scoops  are  made 
to  assist  the  surgeon.  One  of  the  most  usefiil  instruments  is  a 
long  flat  steel  probe,  the  end  of  which  can  be  made  to  bend  to 
a  right  angle  by  a  screw  fixed  at  the  handle.  {Vide  Subgical 
Appaeatos.) 

Directions  are  given  that  such  instruments  should  be  intro- 
duced along  the  upper  rather  than  the  under  wall  of  the  meatus 
auditorius ;  that  when  the  handle  is  raised  bo  as  to  bring  the  end 
of  the  iuBtrument  over  the  foreign  body,  the  point  may  recede 
from  the  membraua  tynipani,  which  is  oblique  in  its  direction 
from  above  downwards  and  inwards.     It  is  unneceseary  to  con- 
demn the  unscientific  suggestion  of  Davemey,  namely,  to  mate 
an  incision  behind  the  ear  for  the  purpose  of  gaining  space,  for  it 
niuat  obviously  be  on  the  outside  of  the  extraneous  substajice. 
Moreover,  the  cartilaginous  external  ear  is  a  part  on  which  tb? 
performance  of  a  surgical  operation  is  productive  of  the  most 
severe  pain.     I  remember  the  removal  of  a  large  part  of  the 
external  eai*,  by  Sir  W.  Lawrence,  at  St.  Bartholomew's  Hos- 
pital, from  a  man,  the  subject  of  chimney-sweep's  cancer  \  and 
the  patientj  though  rendered  unconscious  by  the  admimstratiim 
of  chloroform,  struggled  so  convulsively  and  uttered  such  louJ 
cries  as  to  attract  the  observation  of  those  present.     The  great 
danger  arising  from  the  presence  of  a  foreign  body  in  the  ear, 
ia,  that  it  should  excite  ulceration  of  the  membrana  tympani. 
and,  falling  into  the  middle  ear,  produce  by  its  presence  in- 
flammatiou  of  the  temporal  bone.     The  compact  structure  of 
the  petrous  portion  of  the  bone  is  ill  able  to  'svithstand  morbid 
processes ;  it  soon  dies,  and  sets  up  iuflammatiou  in  the  neigh- 
bouring substance  of  the  brain.     The  patient,  after  undergoing 
agonising  suffering,  dies,  labouring  under  cerebral  symptoms ; 
and  upon  examination  after  death  an  abscess  is  found,  notnn- 
commonly  in   the  cerebellum,  containing  a  greenish-colocwil 
matter,  occasionally  fcetid,  and  surrounded  by  ra^ed  and  dis- 
coloured brain-substance.     For  such  an  occurrence  we  hove  bat 
limited    means    of  ti-eatment,     We   read   of    cases    in    which 


paralysis  of  the  arm  or  leg  suddenly  supervenes,  of  the  occur- 
rence of  delirium  or  coiiui;  and  pathological  iovestigation 
shows  that  the  sinuses,  namely,  the  longitudinal,  lateral,  and 
petrosal,  may  be  full  of  pus  and  lymph,  proving  that  th«* 
patient  has  been  attacked  by  intraci'anial  phlebitis,  as  well  as 
by  dist^aise  of  the  brain  itself.     (Vide  DlsEAaKS  OP  the  Ear.) 

Foreign  bodies  introduced  into  the  nose  cannot  excite  the 
same  daiigcrs  as  in  the  former  situation.  They  may  in  general 
be  readily  removed,  either  with  the  jwlypus-forecps  or  the 
scoop ;  the  only  danger  attending  the  operation  is  that  of 
breaking  the  spongy  bones,  or  of  pushing  the  substance  back- 
wards into  the  phaiynx.  Let  it  be  remembered  that,  in  chil- 
dren especially,  there  is  no  cause  for  anxiety  or  haste ;  the 
extraneous  body  will  work  its  own  way  out,  the  surrounding 
l^arts  receding  so  as  to  widen  the  passage  by  which  it  eutcrod. 

I  was  onoo  coiwuUed  by  a  patient  euffering-  from  diecharpe  from  the  noae,  end 

feth'lt  the  end  of  a  style  intrnducp^i!  Bonio  ypara  a^'o  dcnvn  the  iHi'hi-j-niHl 
but  coTered  by  tlii'  bitL-^uuiL-uta  of  the  face,  prujiTtt'd  into  the  iuferinr 
nefttua.  Tho  removal  of  the  inatruiiieat  relieved  the  pntient.  A  Tounj^  mtin 
CDusultoJ  Sir  W.  Lawreoce  in  coiDtvquence  of  his  suffering'  from  dischargu 
tmxa  the  left  nostril,  accnmpunied  with  enlnr^'oment  of  th«  correapoodiu;^ 
mperior  maxillary  bono,  which  wm  Mft  and  yit^ldinp.  A  pmhe  iiunidnced  into 
Uie  aocket  of  tint  MKund  mular  touth  paofltid  rendily  into  the  antntni,  and  allowed 
tlie  escape  of  .<>iuie  thin  eero-piirulent  fluid,  in  the  course  of  a  t't'w  wceka  u  hoirII 
bit  of  lint  ei>papt^d  from  the  antrum  through  the  Bockot  of  the  tootli,  tht> 
liMchurgc  from  the  hoho  ceased,  tbo  ehuek  tegaiued  ita  noniinl  si/e,  and  the  man 
ipCOTered.  ]t  turned  out  that  the  lint  had  been  used,  titeia^d  in  laudanum,  {or 
pliiggiDtf  the  socket  and  r«li«ving  a  temporary  attnck  of  face-aL'he. 

The  presence  of  a  foreign  body  in  the  nostril  may  become  the 
Utase  of  ozcena,  and  lead  to  the  secretion  of  a  fcotid  pnrifuriu 
Eicharge;  and  attention  has  lately  been  directed  to  this 
Bubject  by  some  of  the  surgeons  of  St.  George's  Hospital,  who 
have  pointed  out  the  propriety  in  doubtful  cases  of  careful 
eixauunation,  under  chlorofunu,  of  the  affected  part. 

^  Jjji  September  186J>,  two  little  boys,  between  iix  and  seven  years  of  a^'e, 
■ifcft  under  the  care  of  Mr.  Prescott  llewett.  The  iirat  was  said  to  hav« 
pUnd  II  plum-stone  up  the  nosR,  anil  the  event  was  nupp'ved  to  have  tnlten 
blaca  ft  ytdar  p^•^^'il)UAly.  On  examination,  m^ine  foreign  rtubHtancM  c^nlU  be 
IMtoriTiiiMKl*  with  the  probe,  high  up  in  the  nostril,  and  wedged  agiiinst  the 
IpODgT  boiMS.  It  wan  inipoMible  to  deal  with  it  until  chloroform  had  been 
iriTen,  hikI  this  having  been  done,  a  long  screw  (more  than  an  inch  in  len^'th) 
Was  with  aitQift  difficulty  extracted.  The  child  soon  rnoofomd.  The  other 
had  be0D  under  tho  care  of  TariuUii  prurtitionera  far  the  la^  three  year^,  on 
fcoponirt  of  *  discharge  from  the  uutw,  ozwua,'  i%c,  but  Avilhout  any  suapiciou 
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entertUDod  of  a  foreigTi  body  \wlng  prtM>cnt.  On  exmninafioB,  Mr.  Ilei 
reeojrniBed}  at  tho  top  of  tho  nostril,  a  bliwk  cnloiired  eulwtonce,  whu-Ii  ae* 
hanllj-  like  a  portion  of  tbe  natural  tiseues.  The  child  was  therefore  put  under 
the  infliieuce  of  chloroform,  and  a  nnall  block  button  (such  an  is  iiwd  nn  boots) 
VTM  extracted.  The  orajna  aiid  discharp*  from  the  noee  won  disappean.'d.* 
Another  case  hnA  been  d«.<H;ribed,  in  which  a  piece  of  wood-aharing  wiA 
removed  under  eiinilar  ctrcnmstancee. 

For  the  treatment  of  the  scars  resulting  from   bums  and 
scaJds  of  the  face,  vide  Plastic  Sueoebt.     I  may  here  remark, 
that,  aftor  the  application  of  heat  in  any  form  to  the  integn- 
ment,  the  great  point  to  ascertain  is,  whether  the  entire  thick- 
ness of  the  sldn  has  been  destroyed.     If  only  the  superficial 
layer  has  been  disorganised,  repair  goes  on,  without  subseqaeut 
contraction,  by  means  of  a  number  of  small  florid  and  well- 
formed  granulations.     If,  however,  the  whole  thickness  of  the 
integument  is  involved,  then  to  a   certiiinty  contraction  will 
follow.     The  eyelid  will  be  drawn  downwards,  producing  ectro- 
pium;  the  nares  may  be  narrowed  and  twisted;  the  mouth 
drawn  downwards  and  to  one  side,  exposing  the  teeth  and  jaw. 
The  features  cease  to  be  in  harmony,  and  the  teeth  become 
horizontal.     Sui^cal  Bkill  is  often  in  vain  invoked  to  arrest  the 
contraction ;  it  goes  on  steadily  and  slowly,  however  we  may 
arrange  the  plasters  and  dressings,  or  in  whatever  position  the 
patient  may  be  placed.     It  is  in  general  after  a  lapse  of  years 
that  relief  from  the  deformity  is  sought ;  and  then  the  disap* 
pointment  attending  plastic  operations,  or  partial  divisions  of 
the  contracted  bands,  has  been  t,oo  generally  experienced  to 
need  comment.     I  would  call  especi.il  attention  to  the  treat- 
ment of  these  contractions  by  slow,  gradual  extension,  the  ad- 
vantages of  which  proceeding  merit  more  general  attention: 
the  contractile  material  of  the  cicatrix  becomes  slowly  absorbed, 
and  when  once  absorbed   is  not    reproduced;    the  hard  and 
puckerinl  skin  becomes  soft  and  yielding,  though  never  like 
healtliy  integument ;  and  results  are  ultimately  attaintrd  which 
surpass  expectation.     The  objection  to  this  practice,  that  it  U 
slow  und  iavolyes  a  treatment  of  many  months,  is  not  tenaWf, 
for  the  treatment  of  wounds  maile  in  the  performance  of  plastic 
operations  on  cicatrices  is  very  frequently  more  tedious  still; 
and  then  it  must  be  remembered,  that  after  the  woimd  has 
healed,  a  process  of  contraction  goes  on  again  in.  every  part 
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in  its  nahu-e  to  a  cicatj-ix,  and  in  many  cases  tho  surgical 
ion  has  to  be,  rep*;at«d. 

les  occasionally  present  themselves  in  which  the  cheelc  be- 
I  adherent  to  the  gums,  in  consequence  of  slongliing  of  the 
f  membrane,  and  subsequent  granulation  and  union  of  the 
jtat  surfaces.  The  movements  of  the  mouth  are  always  so 
,  impaired  that  the  power  of  mastication  is  lessened ; 
I  occasionally  happens  that  the  teeth  are  so  firmly  clenched, 
liere  is  difficulty  in  giving  to  the  patient  the  necessary 
pent. 

r,  in  1S45,  a  lady  to  whom  thin  accident  had  occurred,  after  profuse 
|dircctcd  for  thci  pnrpoao  of  relieriiig  ber  from  an  attack  of  peoriiuis. 
of  the  mouth  caused  hj  the  moreuiy  woa  RggmratiKl  liy  tha 
I  of  some  carious  teeth,  w!nc}i  the  surgeon  refused  to  remove,  A  rery 
ad  of  adheBioa  formed,  whicL  was  twice  divided  by  anothor  iiurpoon; 
|ef  thus  afforded  was  tctDpomry,  and  the  closure  of  tho  mouth  recurred 
ponrao  of  a  few  weeks.  About  the  some  time  I  saw  a  boy,  all  of  whoso 
^ero  aouod;  but  in  whom  sloughing  of  the  mucous  rocinbnuie  of  tho 
liad  taken  place  during  the  eoui-se  of  some  eruptire  disonler.  Two 
kry  similar  to  tbo  Inst  bare  been  lately  treated  in  St.  Bartholomew's 
)iL  In  the  first  patient,  a  young  girl  of  fifteen  years,  a  etingle  hand  of 
inble  thickness  had  formed  ou  the  right  eido  of  tbo  mouth.  It  was 
led  by  ujit'riitiori  di>wn  ta  the  Ui'althy  BtructtiTtis ;  but,  rw  cicarrisalion 
ted,  the  rouuih  would  hare  closed  again,  bad  not  small  ivor^'  wedges 
liToduced  betweeu  the  teeth,  and  retained  there  by  night  aa  well  as  by 
{n  the  second,  a  boy  aged  ten,  tho  adhesions  were  more  general :  no 
tw  was  performed ;  and  a  limited  amount  of  bene6t  was  obtained  by  the 
[ment  of  the  ivory  wedges.  Thero  was  a  case  of  contraction  of  the 
4u  a  man,  a  patient  at  tho  Royal  Orlhopicdtc  IIuKpital  (in  18>'>9),  who 
kn  a  sufferer  from  rbeumntic  diseaAe  of  the  articulation  of  the  lower 
me  tuftttes  round  the  articulnlion  were  bard  and  unnelding,  and  scarcely 
[ad  the  least  separation  of  the  tooth.  Coniiiderable  relief  was  obtained 
^  exteosiun. 

fUl  these  cases,  whatever  may  be  the  primary  cau-se,  tho 
b  observe  is,  to  avoid  as  muck  as  possible  the  use  of  the 
'  Division  of  the  morbid  purU  must  be  followed,  however 
ly  the  operation  is  performed,  by  the  formation  of  a  fresh 
in  which  the  tendency  to  contraction  will  exist  to  the 
ieitent  as  in  the  originiil  cicati-ix.  Indeed,  the  mouth  be- 
^  stiff  during  the  night  whUe  the  patient  sleeps,  unless  tho 
^  kept  artificially  open.  The  treatment  by  the  introduc- 
if  wedges  of  gradually  increasing  size  is  founded  on  this 
principle,  that  pressure,  however  gentle,  will,  if 
and  nuremittingly  persevered  in,  gradually  overcome 


tlte  most  povrerful  resistance ;  aiul  ejq)erieiice  ahowB  ua  Lh^^, 
■under  such  a  process,  the  .stpong-est  bands  of  adhesions  becor^:] 
elongpatod,  absori)t.ion  removing  that  jjurt  of  their  tissue  in  whi-*^h 
resides  tho  tendency  to  recontract.  Conaequcntly,  when  tiaa 
montli  has  once  been  opened  by  snch  a  plan  uf  piocecduig,  it  is 
found  ou  examiiiatiou  that  the  uewly-furmcd  tissue  has  lost  ^ia 
hardnees,  and  that  the  advantages  which  the  patient  has  derived 
are  permaueut. 

HceiDorrhnge  from  the  ears,  after  injury,  is  commonly  re- 
garded ns  an  indication  of  fractured  skull ;  and  such  indeed  it 
is,  provided  the  flow  of  blood  be  copious.  But  there  are  other 
cases  in  which  tlie  haemorrhage  is  not  couiiiderable,  and  seems 
to  proceed  fi-om  the  lining  membrane  of  the  extemui  ear,  with- 
out the  more  serious  complication. 

A  boy  WIS  iu1initt«d  iutn  St.  Barlbci1nmew*a  Hniipltal,  T)ecember  14,  ]^> 
baring  Adlen  on  his  head  tWrni  s  pilliLr  aix  tl'ut  in  height,  lliif  pnrents  ooticcd 
thnt  he  wiu  taken  up  iiuen»ille.  blood  fiowing  fmui  bath  rooulli  ud  «n< 
ilia  fthirt  wod  atitinod  with  blood.  At  tbe  tinm  of  bis  admimiou  ha  wuj>i*> 
ftbli^  to  ftpenk  and  answer  qnemlioiin.  TIih  head  \vnn  gJiarad,  and  a  cold  Intitw 
Vk-ae  applied ;  no  bad  syaiptoms  Hupcrrened,  and  he  was  diiichargt'd  well  mliusi 
ft  niuDth. 

Such  coses  are  by  no  means  uncommon  in  hospital  practiw, 
and  may,  with  a  lUtle  care,  be  readily  distinguished  from  i\io^ 
of  more  serious  character,  in  which  the  ilow  of  blood  depends 
on  fi-acturod  base  of  the  skull,  and  laceration  of  some  of  die 
Tenons  ainuaes.     (Vide  1j*juiiieh  op  the  Hkad.) 

Feactubes. 

Practures  of  the  ossa  nasi  are  not  uncommon,  and  are  URaalh 
Bifctended  with  depression,  but  swelling  and  ecchymosia  often 
nnder  the  diagnosis  at  tlie  time  of  the  accident  difficult.  In 
the  Museum  of  St.  Bartholomew's  Hospital,  there  is  a  prepam- 
tion  showing  the  *  union  of  a  transverse  fracture  uf  the  ossa  niu 
a  short  distance  above  their  lower  border.'  *  ^Vhen  replacement 
of  the  depressed  portions  is  piucticable,  the  surgeon  must  in- 
trtidace  int^  the  nostril  some  such  instrument  as  a  female 
catheter,  or  a  pair  of  dressiug-forcepa,  and  apply  pressure  in 
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Cie  right  direction.  He  is  recomaiondcd  to  plug  tlic  uostiil, 
hen  tlie  tendency  to  displacement  remaius ;  but  I  do  uut  ap- 
krove,  as  a  rule,  of  distendiuf?  the  nostril  with  a  foreign  hody. 
ft  "wua  remarked  by  Sir  C.  Bell,  that  no  tubes  can  be  employed 
io  as  to  support  the  broken  bones ;  and  when  these  have  becu 
l^pluced,  they  will  not  readily  change  their  position,  as  they 
^Te  acted  on  by  no  muscles.  Ha;morrhage  may  be  profuse  for  a 
Eime,  but  usually  ceases  spontaneously,  or  upon  the  application 
^1  cold.  Plugging  the  nosti-ii  shouUI  not  be  resorted  to  except 
m  cases  of  severe  displacement  of  the  bone,  for  it  causes  the 
^tient  great  discomfort,  and  not  uncorumoiUy  fails  to  eft'ectthe 
^►■urpoae  for  which  it  is  used.  Cases  occur  in  which  the  septum 
Ciasi,  together  with  the  crista  galli  and  cribriform  plate  of  the 
fe'tlimoid  Ixme,  are  driven  upwards  to  the  skull;  and  there  may 
t>«  injury  to  the  brain  and  escape  of  cerebral  matter.  The  frac- 
txireoftlie  facial  bones  is  here  comparatively  imimportant;  and 
fclie  injury  must  be  regarded  as  a  variety  of  fracture  of  the  base 
t>f  the  skull,  of  which  the  rules  of  treatment  are  given  in  the 
essay  on  Ikjukiks  of  the  Head.  Iu  the  same  way,  injuries  of 
she  lachrymal  bone  involving  the  nasal  duct,  will  be  considered 
tiuder  the  head  of  Injuries  op  the  Eye.  The  eye  may  be 
bruised  by  the  same  injury  which  has  broken  the  nasal  bones, 
knt  it  ia  rarely  affected  secondarily  by  inflammatory  dis- 
turbance. 

Mr.  South  relates  the  case  of  a  man  who  was  struck  on  the 
|w;e  with  the  handle  of  a  crane,  and  in  whom  all  the  bones 
rere  8ei>arated  and  loosened,  'feeling  like  beans  in  a  bag.'  Tlio 
Kiues  may  be  crushed  by  the  passage  of  a  bullet,  or  by  a  fait 
|n  the  face  from  a  great  height.  The  chances  of  recovery 
lepend  npon  tlie  amount  of  injury  which  has  been  sustained  by 
be  brain.  We  have  no  means  of  setting  or  adjusting  the 
rokcn  bones,  and  we  must  be  content  with  general  treatment. 
?he  toeth  are  commonly  loosened,  or  completely  detached.  Iu 
lie  former  case  it  should  be  remembered  that  they  may  again 

Some  firm,  and  should  be  left  in  ntu,  A  completely  detached 
Ui  replaced  in  the  socket  may,  it  is  true,  contract  some  ad- 
Ion  to  the  gum  ;  but  sooner  or  later  it  acts  as  a  foreign  body, 
Ibd,  after  exciting  irritation,  falls  out,  to  the  great  comfort  of 
be  patient. 

Hyrtl  remarks,  that  an  observation  by  P^trequin  and  Boncha- 
onrt  on  injtiries  ia  this  region  ia  of  importance  in  a  medico- 
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legal  point  of  view;  namely,  that  wounds  of  the  face  caused  by 
the  violent  action  of  bluut  instruments  have  often  the  same 
appearance  as  if  inflicted  by  the  sharp  cutting  edge  of  a  knife. 
The  sharp  border  of  the  superior  maxillary  and  malar  bones, 
or  the  edges  of  the  teeth,  will,  when  a  blunt  body  presses 
against  them,  cut  throug-h  the  skin  and  subjacent  soft  part^, 
and  cause  on  injury  closely  resembling  an  ordinary  incised 
wound. 

Middeldorpf  *  relates  a  case  of  fracture  of  the  npper  jaw  and 
malar  bone,  together  with  fracture  of  the  vomer  and  ethmoid, 
accompanying  fracture  of  the  lower  jaw,  from  a  fall.  He  points 
out  the  possibility  of  a  fracture  of  the  upper  jaw  in  conse- 
quence of  a  blow  upon  the  chin.  The  symptoms,  resembling 
those  of  fractui*e  of  the  base  of  the  skull,  which  sometimes 
accompany  fracture  of  the  malar  hone,  hare  been  already 
referred  to  under  Injuries  or  the  Head,  p.  283 ;  and  some 
further  observations  on  the  treatment  will  be  found  at  p.  433 


Fractures  of  the  lawer  jaxa. — The  lower  jaw  is  the  strongest  o: 
the  bones  of  the  fiice ;  the  lower  margin  of  its  body  is  more 
prominent  than  the  Tipper,  which  is  composed  of  alvi'oli,  and 
contains  the  teeth :  the  front  siirfstce  is  tlierefore  oblique,  friiin 
below  upwards  and  backwards  ;  and  this  obliquity  becomes  the 
more  marked  as  the  teeth  drop  out  and  the  alveoli  beeoin€ 
absorbed  in  tlie  processes  common  to  old  age.  Indeed,  iu  tlie 
jaw  of  a  very  old  person,  the  mental  foramen  approaclies  t^ 
upper  border  of  the  bone.  Tlie  r.inii  are  nearly  perpeudicnW 
to  the  body  in  middle  age,  but  in  both  very  old  and  very  yottng 
the  direction  is  obliquely  backwards,  and  approaches  the  hori- 
zontal. The  strongest  part  is  the  symphysis,  or  that  part 
where  the  two  halves  of  the  bono,  separate  in  Retal  life,  become 
coalesced  in  the  course  of  development.  In  this  immediate 
spot  fracture  rarely  occurs,  the  bouc  usually  giving  way  a  short 
distance  either  to  the  right  or  the  left,  where  it  is  thinner,  in 
the  space  between  the  sj-mpliysts  and  the  insertion  of  the  natf- 
8et<>r.  In  other  cases,  the  fracture  occurs  at  the  angle,  or  in 
the  nimns  of  the  jaw,  the  coronoid  process,  or  the  condyle.  Tlio 
bone  may  be  bniken  in  more  than  one  place;  fracture  niajl* 
combined  with  dislocation. 


•  Beitriige  zttr  Lehre  von  dim  KniKhnibriichen^  tou  Dr.  A.  TL.  MiildeldoT'i 
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Bonn  *  giTce  an  account  of  frncture  cnmbioed  with  dijilociition  of  the  comlylo 

of  tlie  lowat  jaw.     Tliere  was  a  longitadinal  Croctuxe  in  the  middle  of  the 

lone,  und  at  the  same  time  the  right  condyle  was  brokon  oil"  from  the  neck,  imd 

^ialocalvd  forwards  and  inwards,  where  it  lay  iiniu-d  by  callusj  near  tn  the 

Monmen  ovale  (foraiuen  maxiUare  pnAti-nusJ.    1'he  pointed  upper  extremity  of 

neck    of  the  lower  jaw  articukted   with   tha  glenoid   cnvity,  and    the 

ated  '  head '  with  the  lateral  part  of  the  tubercle  of  the  temporal  bone, 

TThere  was  molion  in  tbu  joinL     The  smmw  author  lutmtioos  a  caee  of  fracture 

and  dhilocation  of  butli  condyVo  nf  thu  lower  jaw.     In  a  young  man,  who  had 

liad  ntuueroua  other  fracture*,  and  who  died  five  weeks  after  the  accident, 

^ere  was  found,  besidea  a  longitudinal  fracture  of  the  middle  of  the  bono, 

/mctun;  and  complete  «'piimtion  of  l>oth  condyles,  wliich  wupe  drawn  forwai-da 

and  iuwarda  as  in  the  preceding'  catte,  and  fixed  by  callus,  not  far  from  the 

foramen  ovale,  on  either  side.     On  the  left  side,  the  articular  or  glenoid  ca\-ity 

•yns  externally  rough  and  uneven,  and  aurrouiided  by  a  rouph  callous  bordri-; 

«ii  the  i^ht  aide  it  was  divided  into  two  parts,  of   which  the   inner  was 

lioUowed  out  and  smooth ;  the  other  uneven,  aud  surrounded  by  a  promijient 

callous  tidge.    The  smooth  cartilage-coverod  condyles  were  in  contact  with  the 

Odtilage'covered  tubercle  ;  the  pointed  upper  extrerulty  of  the  neck  of  the  lower 

jaw.  with  the  uneven  surface  of  the  glenoid  cavity. 

During  the  course  of  the  year  I860,  Mr.  Holmes  exhi- 
bited at  the  Pathological  Societj  of  London  a  specimen  of 
a  fractured  portion  of  the  neck  of  the  lower  jaw  driven  into 
the  meatus  auditorius  externus.  The  accident  was  followed  by 
serotua  discharge  from  the  ear,  simulating  one  of  the  symptoms 
of  fracture  of  the  petrous  portion  of  the  temporal  bone  at  the 
baj*e  of  the  skulL  The  diagnosis  of  such  cases  is  treated  of  under 
the  head  Fraotures  op  the  Base  op  the  Skull.  J.  L.  Petit 
mentions  a  case  in  which  the  bone  was  broken  and  the  coronoid 
process  complet^dy  dt-niided  by  a  kick  from  a  horse.  Surgical 
writers  have  affirmed  that  serious  cerebral  and  nervous  symp- 
toms may  accompany  fractures  of  the  lower  jaw ;  the  former 
due  to  the  amoimt  of  general  violence  which  accompanied  the 
local  injury,  tlie  latter  to  laceration  of  the  dental  nerve  in  its 
coarse  through  the  canal  in  the  bone.  The  cerebral  symptoms 
here  referred  to  wouJd  be  accidental,  such  as  might  accompany 
an  injury  to  any  other  part  of  tlie  body.  Tlie  iierve-syniptoms 
mentioned  have  not  hitherto  l^een  witnessed  by  me  in  any  such 
case ;  and  Middeldorpf,t  who  has  written  on  the  subject, 
alhrius,  that  'laceration  of  the  iierviis  alvMhirU  never  excites 

*  A.  Bonn,  D«*criptio  Vuvauri  ommn  morhonorttm  Jloi-iani,  Amstelffidiimt, 
I'Sll— 4;  and  ejusdiiiu  Tabultr  nWu»i  morbc&nmm  jtrarijine  tiu-saurt  Iluiuini. 
Ibid.  ir85-Hj  orOurIt,  Bfiiriiije sur ptdhtA,  Anat.tler  Gelenkkrimkhcitenf  p,  122. 
Berlin,  ]«^. 

+  B>!itroge  sur  Zchre  vcn  den  KnochenbriieAat,  von  Dr.  A,  Th.  Middeldorpf, 
p.  6i!f  Bresluu,  1853. 
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dangerous  complications.'  He  records  niue  cases,  and  remarks 
that  tlie  displacement  of  Uie  bony  fraj^ueiits  is  very  often  due 
to  tlie  directiua  of  tlie  furue  rutlier  than  tu  muscular  action.  It 
is  tmnecessary  to  remark  upon  the  proposal  of  Fattori,  to 
trepan  the  front  wall  of  the  jaw  in  cases  of  neuralgia,  aud  to 
cut  out  or  otherwise  destroy  the  nerve. 

Non-union,  or  eren  tardy  union,  of  fractures  of  the  lower 
jaw  is  Tery  rare. 

In  the  Lontion  MefUciii  Hep'ttifory  for  1823,  n  cftso  i«  noticed  in  whlcli  Dr. 
Phvtni^k  cured  fiiit'.h  a  rii^ft  b^-  m<tniu  itf  a  aeCon;  nnd  Anr^lnn  relates  tllfl 
followinfr  C4u«e,  m  wliich  the  waut  of  union  appeal's  to  have  bc«n  due  to 
dimtase,  piTh&ps  partial  DvcnM-its  ciiuited  by  th«  unnecetMar}'  amount  of  Tiolenoe. 
A  fflnier  presentwl  liiitiftelf  with  cloiilile  fmciiire  of  the  lower  jaw,  which  hA 
not  been  treJit«d  for  five  months.  Ho  had  allowed  a  brother  farrier  of  powerful 
frame  to  puU  out  a  tooth  for  him,  aad  in  the  act  the  whole  middle  pt#« 
(i.e.  bod_v)  of  tho  lower  jaw  was  bniken  off  a  short  diKtance  in  front  of  Ui« 
mametfirs  un  eilhur  sido.  Upon  fxauiiuntiou  five  months  afier  tlie  accideat, 
M.  AnceloD  found  the  middle  piece  movable  and  producing  crepitus  oc  the 
opp<^8cd  surfaces;  the  gum  wuk  thick  and  itiAltrnted,  and  thu  suietl  frau  th< 
uioiith  almost  UDbearable.  lu  coii>oqueiic6  of  some  misunderstanding,  nulhing 
was  then  done,  although  th»  ourn^on  f4>]t  inclined  to  remove  the  whole  boMb 
A  year  and  a  day  aftt^rwaniH  ihi*  tiinii  rctiimed,  wishing-  to  get  rid  of  lui 
present  sull'Hritig  at  any  price.  The  left  ramtia  of  the  jaw  had  been  eotinsly 
separated  and  loat :  the  dcatricea  by  which  it  bad  come  away  U-ing  qoito 
visible :  a  firm  band  was  felt  under  the  ak\n,  puffing  down  in  tlie  aatne  ntuititiii 
to  the  Tiiiddlt'  pit.'(^  of  the  jaw.  Tho  middle  piece  Mill  contained  one  euiHt 
two  bicuepidate,  and  one  molar,  tocth.  The  rijrht  ramus  remained  in  the 
socket,  but  the  bnikeu  eud  was  jPuUed  up  and  puah«d  intct  the  soft  parts.  Th« 
whole  cheek  was  ewallun ;  the  angle  of  the  jaw  was  carious  and  proundM 
through  the  akin.  M.  Anctdon  removed  the  entire  right  ramua.  The  niiddlf 
pii^ce  reuiiinin<;d  attached  to  the  tihrous  conl  on  the  left  ride,  and  the  petieat 
regained  AutUcieat  power  to  masticate  light  food.* 

When  fracture  occurs  about  the  middle  part  or  body  of  the 
lower  jaw,  the  sig^is  arc  sufficiently  obvious.  Tliere  is  mobility 
of  the  parts,  crepitus,  aud  irregulai-ity  in  the  line  of  the  teeth; 
the  ^ms  are  torn  and  bleeding,  the  mouth  is  usually  parti/ 
open,  and  the  saliva  dribbles  away.  It  is  commonly  affirmed 
that,  when  the  middle  portion  is  broken  on  both  sides  of  the 
symphysis,  tlie  detached  fragment  is  drawn  down  by  the  de- 
pressor muscles  of  the  lower  jaw:  Buch  is  sometimes  the  caMj 
but  the  direction  of  the  force  applied  must  also  be  taken  into 
consideration,  as  well  fis  the  inclination  of  the  fractuitid  sur- 
faces.    When  fracture  occurs  in  the  ramus,  or  about  the  neck 


*  Doable  Fracture  de  la  Machoire  iufi^rieure;  Gac  des  HUpiL,  18fi4,  p.  650. 
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coronoid  process  of  the  bone,  the  displacement  is  either 
Inconsiderable,  or  else  in  such  a  sitnatiou  as  to  be  recognised 
with  difficnlty.  The  surgeon  must  then  trust  to  careful  ex- 
amination and  inquiry  into  the  character  of  the  accident, 
rememberings  that  the  presence  of  deep-seated  fixed  pain, 
on  examination,  in  a  bone,  after  a  severe  injury,  is  a  good 
dia^iostic  mark  of  fracture.  There  are  some  who  speak  of 
'  compound '  fracture  of  the  jaw,  where  the  ^mn  is  lacerat^ed 
or  the  integument  torn.  The  term,  perhaps,  is  scarcely  ai>- 
plicable  in  the  sense  in  which  it  is  used  in  cases  of  fracture  of 
the  long  bones.  In  the  latter  the  gravity  of  the  complication 
consists  in  the  laceration  of  the  mass  of  soft  parts,  muscles  as 
well  as  integument^  covering  a  dense  hard  bone,  such  as  the 
femor  or  humerus.  luflamniaiiou  and  suppuration  are  apt  to 
ensue,  producing  exhausting  discharges  and  hectic  fover.  In 
the  former  case,  the  laceration  of  the  gum,  or  of  the  integument 
covering  the  jaw,  is  a  matter  of  compnratiTely  little  moment ; 
it  adds  nothing  to  the  severit)'  of  the  case  :  the  soft  parts  unite 
readily  enough,  being  a  thin  and  highly-organised  layer.  The 
bone,  also,  more  highly  oi^nised  than  the  long  bones,  throws 
out,  without  effort,  the  proper  material  for  repair.  Beyond, 
therefore,  the  pain  which  such  an  accident  causes,  there  is 
little  ground  for  anxiety  in  ordinary  cases,  either  to  the  surgeon 
or  to  the  patient. 

The  treatment  consists  in  maintaining  the  parts  in  steady 
apposition  for  from  four  to  six  weeks.  Daring  this  period  the 
patient  must  not  attempt  to  chew  solid  food ;  he  must  live  on 
Boupa,  sopped  bread,  and  other  similar  substaucea,  which  can 
be  easily  swallowed.  He  will  not  feel  disposed  to  talk  much, 
and,  in  so  doing,  should  avoid  moving  the  jaw.  As  a  rule,  he 
will  content  himself  with  merely  expressing  his  wants.  If  the 
fracture  be  not  attended  with  much  violence  to  surrounding 
parts,  there  is  no  necessity  to  prescribe  absolute  rest ;  but,  in 
cases  where  the  soft  stnicturcs  are  much  lacerated  aud  bruised, 
bed  is  the  fittest  place  ujitil  swelling  has  entii-eiy  subsided. 

Various  substances  are  employed  for  the  manufacture  of  a 
Splint.  That  in  most  common  nse  is  gutta-percha,  which, 
when  properly  heated,  adapts  itself  accnrately  to  the  injured 
parts.  The  exact  size  and  shape  having  been  previously  ascer- 
t&iuf^  and  determined,  the  gutta-percha  should  be  cut  ac- 
cordingly, and  then  immersed  in  water  heated  to  just  below 
boiling-point.     In  the  course  of  a  very  few  minutes  it  becomes 
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soft  and  perfectly  pliant.  It  should  then  be  removed  &om  the 
water,  and  pressed  for  a  nioment  between  the  folds  of  a  diy 
towel.  In  this  state,  moderately  di'j  and  deprived  of  super- 
fluous heat,  it  is  to  be  put  on  the  surface  intended  for  support,  J 
and  bound  thereto  by  a  roller.  In  the  case  of  the  jaw,  the  " 
*  four-tailed  *  bandage  is  of  use  in  attaching  the  parts  firmly  to 
the  head.  The  common  causes  of  failure  in  the  making  ol 
gutta-percha  splints  arise  from  the  following  circnmstanceSi 
i'irst,  the  water  is  not  hot  enough ;  secondly,  the  accessory 
appliances  are  not  quite  ready  at  hand;  and  thirdly,  the 
surgeon  is  not  quick  enough.  The  whole  proceeding  should 
occupy  a  very  brief  space.  Unless  the  gutta-percha  is  properly 
heated,  it  does  not  adapt  itself,  and  the  support  which  it  affords 
is  imperfect.  A  preparation  of  vulcanised  india-rubber,  now 
much  used  by  dentists  for  the  constnietion  of  artificial  i>alate3, 
&c.,  is  also  applicable  for  the  purpose  now  before  us.  Card-  1 
booixl,  leather,  or  even  the  four-tailed  calico  bandage  stiffened 
with  starch,  may  be  employed  when  other  materials  cannot  be 
obtained.  ■ 

When  the  injury  has  been  considerable,  as  in  the  case  of  b 
gunshot  wound,  it  may  happen  that  no  apparatus  can  be 
applied ;  union  will  go  on  equally  well  under  a  soft  bread-and- 
water  poultice,  often  renewed.  The  condition  of  the  parts  is 
such  as  to  guarantee  from  the  patient  himself  most  perfect  rest. 
The  practice  of  tying  the  teeth  together  was  known  to  Hippo- 
crates. Cases  occur  in  which  it  may  be  employed  with  some 
advantage ;  and  then  the  sm-geou  should  use  the  metallic  m 
prefereiice  to  the  silken  ligature,  inasmuch  as  the  latter  is  more 
apt  to  cut  through  the  enamel  of  the  teeth  and  to  induce  caries. 
When  the  teeth  in  the  upper  jaw  are  perfect,  and  can  be  applied 
to  a  set  similarly  perfect  in  the  lower  jaw,  they  serve  as  a 
usefiil  splint,  exerting  counter-pressure  to  that  caused  by  the 
gutta-percha. 

The  process  of  repair  is  not  by  provisional  callus.  A  connect- 
ing material  ia  poured  iorth  from  the  vessels  of  the  bone,  in 
which  ossification  goes  on  in  the  usual  way ;  the  torn  gum  heals; 
teeth  which  have  been  only  loosened  regain  their  normal  firm- 
ness ;  and  the  repair  is  usually  perfect. 

In  cases  of  fracture  about  the  nimua,  condyle,  or  coronoid 
procosa,  no  more  can  be  done  than  to  keep  the  jaw  quiet  bj 
means  of  the  fuur-tailed  bandage,  cither  with  or  without  wy 
other   splint,  for  the  usually  prescribed  period.     In  the  fiwt 
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ntoation,  the  masseter  and  intornal  pter>*f^id  muscles  prevent 
much  displacement;  in  the  second  and  third,  the  injured  parts 
are  beyond  our  reach.  The  detached  condyle  will  be  palled  for- 
Turda  and  inwards  by  the  external  pterygoid  mnscleSi  towards 
the  base  of  the  skiiU,  near  the  foramen  ovale,  as  described  iu  the 
cases  already  recorded.  The  corouoid  process  may  suffer  some 
displacement  by  the  action  of  the  temporal  muscle,  but  this  may 
be  inconaiderable,  in  consequence  of  the  great  extent  of  the  in- 
wrtion  of  the  muscle,  wliich  reaches  near  to  the  last  molar  tooth. 
In  ftU  these  cases  an  oxaiutuatiou  by  the  mouth  may  assist  in 
onr  dia^osis. 

Mr.  James  Salter,  of  Gny's  Hospital,  has  adopted  a  usefiil 
mode  of  treatment  in  cases  of  fracture  of  the  npper  jaw.  He 
prepares  a  gold  plate  to  fit  the  interior  of  the  mouth,  so  as  to 
hold  the  displaced  [jortions  of  bone  as  much  as  possible  in  posi- 
tinn,  thus  far  acting  iu  every  sense  as  a  splint ;  but  with  the 
additional  advantage  that  it  is  capable  of  repeated  alterations 
from  time  to  time,  so  as  to  force  outwards  inwardly  projecting 
bone  and  teeth,  as  the  patient  can  bear  the  pressure.  He  first 
takes  an  accurate  model  of  the  mouth,  and  upon  this  the  plate 
Or  splint,  whichever  it  may  be  called,  is  constructed,  embracing 
Some  of  the  firm  teeth.  The  plate  is  so  framed  as  to  exercise 
pressure  only  on  the  bone  and  teeth  which  are  displaced. 

Tho  bonefifiiil  elToct  of  tliin  j)liui  waa  pnivwl  in  an  inten'iiting  onso  recorded 
I  in  the  Limcet  (June  10,  1800).  A  young  gentlecuttn,  while  i>iayiog  at  cricket, 
!  riuhed  forward  with  grant  impetuosity  to  catch  the  ball,  wbea  one  of  bis 
I  CoIIlpallioD}^  not  perceiving  bim,  anil  running  furwni-ds  with  a  similar  object, 
!  tame  iotn  coUisi'iu  vnth  him,  aiitl  utruek  him  r  violent  blow  with  bis  fore- 
\  bend  on  the  upper  jnw,  iinmei)iiil<^ly  below  tbe  malar  bone.  There  ensued  a 
■fracture  of  tlie  maxilla,  driving  inwnrdM  the  two  right  irppcr  premolar  teeth 
l%Dd  tbe  first  molar,  with  their  alvenll.  The  jMtient,  by  means  of  preaaum 
iKontlY  mainbdued  by  the  nbove-described  splint,  recovered  completely  in  about 
\aiif  weeka;  tbe  displaced  bone  and  teetli  resuming  their  normal  puailion. 


Mr.  Salter  believes  that  the  same  principle  may  be  adopted 
in  firacturcs  of  the  lower  jaw.  Am'  displiiccment  that  accom- 
jyaniee  fracture  of  the  superior  maxilla  is  simply  a  passive  con- 
l«iitioQ  ;  there  are  no  muscles  attached  to  the  upper  jaw  which 
|oan  derange  or  draw  out  of  place  the  broken  bone.  With  the 
Jlower  jaw,  however,  the  case  is  very  different;  the  inferior 
ttoaaxilla  is  a  floating  bone,  to  which  many  powerfiil  muBcles  are 
Kittached,  ajid  those  connected  witli  the  rotating  movement  of 
f^iie  jaw— namely,  the  pterygoids — have  a  strong  lateral  anta- 
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gonistic  action.  Destroy  the  iiit<?grity  of  the  maxillary  arch  >it 
fracture,  and  that  antagonism  ceases;  the  muscles  on  either 
side  act  independently,  and  driw  the  points  to  which  they  are 
attached  more  or  less  to  the  mesial  line,  and  this  it  is  which 
causes  the  overlappinjLj:  of  the  fracturnd  ends  of  the  hone,  often 
80  obstinate.  A  plate  or  splint  (for  the  lower  jaw,  Mr.  Salter 
prefers  an  ivory  one],  carved  to  fit  the  interior  of  the  arch  of 
the  particular  jaw,  with  small  crcscentic  excavations  for  the 
exiatinjr  teeth,  when  placed  in  the  mouth,  restores  the  intejfrity 
uf  the  arch  for  the  time  being.  It  may  be  worn  without  iucoD- 
venience  long  enough  to  allow  osseous  union  of  the  fractured 
ends,  preventing  displacement  the  while. 

It  is  asserted  tJmt  in  rabid  horses  fracture  of  the  jaw  occur* 
from  muscular  cramp  alone. 

The  separation  of  splintt^rs  of  bone,  the  treatment  of  abacesses, 
of  necrosis,  and  other  accidents  common  to  fractures  in  general, 
must  be  conducted  on  the  general  principles  of  surgery. 

Dislocuiiona  of  the  jaw. — The  articulation  of  the  lower  jaw  i« 
the  only  one  in  the  face  which  allows  the  head  of  the  bone  to 
escape  from  the  articular  cavity ;  the  molar  teeth  of  the  upper 
and  lower  jaws  are  separated  in  mastication  by  the  sliding 
forward  of  the  condyles  of  the  latter  upon  the  eminentia;  arti- 
culares,  while  the  adaptjitiou  of  the  bony  surfaces  is  complete 
by  the  intemrticular  cartilage  and  its  synovial  membmnes- 
The  lower  jaw  slides  forward  upon  the  eminentire  articularcs  in 
the  act  of  masticating,  of  yawning,  of  Inughing ;  and  it  is  in 
one  of  these  conditions  in  general  that  dislocation  of  the  con- 
dyles under  the  zygomatic  arch  ensues,  by  the  combined  actioo 
of  the  masseters  aud  internal  pterygoid  muscles.  The  temponJ 
muscle  drags  the  dislocated  bone  upwards. 

The  only  direction  in  which  this  dislocAtion  can  happen  i« 
forwards.  That  in  the  backward  direction  is  impossible,  uidw 
the  osseous  structure  of  the  external  uar  is  broken  at  the  aain* 
time.  Behind  the  condyle  of  the  jaw  lies  a  portion  of  Hi^ 
parotid  gland  and  the  mastoid  process  of  the  temporal  bone. 
But  displacement  of  either  one  or  both  condyles  forward  is  c-f 
occasional  occurrence.  When  recent,  these  accidents  we 
attended  with  much  pain.  The  month  is  open,  and  cannot  l« 
shut:  au  empty  space  is  left  before  the  ear  in  the  natural  situa- 
tion of  the  condyles.  The  coronoid  process  may  be  felt  througli 
the  cheek,  or  within  the  mouth,  and  there  may  be  some  flatten- 
ing of  the  cheeks  and  temples.  The  saliva  flows  in  great  quantity. 
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Wounds 

TTTOtTXDS  of  the  neck  differ  greatly  in  character,  extent, 
f  T       and  danger.    The  parts  involved  vnr)'  with  the  situation, 
direction,  and  depth  of  tlio  wound,  and  also  in  some  dejjree 
with  the  position  of  the  head  and  neck  at  the  time  the  injur/  ■ 
is  inflicted. 

Accidental  wonnds  of  the  neck  are  rare.  They  are  mow 
frequently  punctured  than  incised,  and  are  often  somewhat 
contused.  They  resuH  for  the  raost  part  from  falls  upon  shaJi' 
instruments  or  projecting  points,  and,  as  a  rule,  take  a  direc- 
tion from  below  upwards  and  backwards. 

Bomicidfxl  woTiuds  of  the  neck  are  not  uncommon.*  Tliej 
are  generally  incised,  and  often  designedly  simulate  *ielf-infiict*d 
wonnds.  They  seldom  present  any  distinctive  appearanwe. 
The  stabs  of  the  assassin  in  this  region  are  usually  directed 
from  above  downwards  and  towards  the  middle  line. 

Suicidal  wounds  of  the  neck  are  comparatively  eommoat 
They  are  more  common  in  tliis  coimtry  than  on  the  Contineut.] 
These  wounds  are  almost  always  incised,  and  are  often  lace- 
rated with  more  or  less  jag-)^ed  edges.  They  are  ordinarilj 
mude  from  left  to  right,  an<l  obliqufly  downwards  or  tnuis- 
vorsely  across  the  throat.  They  seldom  sink  so  deeply  into  the 
side  of  the  neck  as  to  reach  the  great  vessels.  The  larger 
est-ent  of  the  wound  is,  in  most  instances,  on  the  left  of  tb^ 
middle  line ;  but  tliis  is  not  invariably  the  case,  even  though 


•  Durinjf  the  Eve  yt^ar*  lftfl,'l-7,  out  of  fil2  murders  and  infonticidei  pf 
pplmlpd  io  Kn^rlaiid  bv  ai»ecified  mfthoda,  .56  -were  nccompliahed  by  woutuii «' 
tJio  neck.  During  Iho  eamu  pcriiKl,  out  of  a  total  number  of  6,(U>G  AtiodM 
1^36  wero  casen  of  cut  tbroaL     See  lUport  of  Rej/itlrar'OennnL 

t  See  previoua  noto. 

t  Thi"  atatistics  of  Bricrro  (1«  BijiRninnt  {/Jm  Suicide;  Paris,  1866)  ilunroot 
of  4/>!^  cusvd  of  suicide  only  121  by  cut  throat. 
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the  right  hand  have  heen  used.*  Dieffenbach  records  the  case 
of  ft  yoang  man  who,  huviug  token  a  razor  in  each  hand,  at 
the  same  niometit  cut  ai^ross  his  neck  from  left  to  right,  and 
from  right  to  left.  The  wounds  crossed  one  another  over  the 
larynx  and  trachea.t  Most  Jrequently  the  suicide  makes  but 
one  gafih.  Sometimes,  however,  several  wounds  are  inflicted 
before  the  fiital  or  final  one  is  made.  It  is  imjiortant  to  bear 
in  mind  that  in  consequence  of  its  elasticity  and  mobility,  the 
,h.#^»  of  the  neck  is  easily  thrown  into  folds  and  irregularly 
'PSiretched  ;  and  thus  several  distinct  cuts  may  be  produced  by  a 
single  stroke  of  the  knife.  The  jugged  and  uneven  appearauceB 
often  presented  by  continuous  wduuds  may  be  explained,  to  a 
certain  extent,  in  the  same  manner.^ 

Punctured  wounds  are  occasionally,  though  rarely,  made  in 
this  region  with  suicidal  intent.  Lord  Custlereagh,  as  is  well 
known,  destroyed  himself  by  thrusting  a  penknife  through  his 
carotid  artery.  His  method  was  attempted  shortly  afterwai-ds 
by  many  would-be  suicides,  but  in  most  instances  without  fatal 
result.  Laugier^  quotes  the  case  of  a  lunatic,  who,  having 
penetrated  his  larynx  by  the  point  of  a  penknife,  divided  his 
thyroid  cartilage  into  eight  parts  by  hirning  the  knife  in 
various  directions. 

Suicidal  woimds  of  the  throat  are  most  common  among  men 
of  intemperate  habits  and  broken  health,  who  have  passed  the 
middle  period  of  life.  Sometimes  they  are  inflicted  during 
delirium;  sometimes  in  fits  of  extreme  despondency;  some- 
times, but  not  often,  under  tlie  influence  of  privation  or  pain, 
or  of  distress  of  mind,  delusion,  or  fear.  Under  any  such  cir- 
cnmstauce  the  condition  of  the  sufferer  is  unfavourable  alike 
to  recovery  from  the  shock  of  the  injury,  and  to  subsequent 
repair  of  the  damage  sustained..  Hence,  these  wounds  are 
more  likely  to  prove  fatal  than  accidental  or  homicidal  wounds 

t'^  similar  extent  and  severity.     Hence  also,  special  care  and 
imtchfulness  are  necessary  in  their  treatment. 

Wounds  of  the  neck  may  be  divided,  for  convenience  of 
description,  into  those  inflicted   behind,  those  in  the  lateral 


*  Id  ^  Gtorye's  Ilo^iUtt  lieiH>rt«,  1866  (p.  368),  reference  ia  made  to  a 
recent  e^xunple. 

t  ]>i«a'enbAcIi,  Sw  leg  PUtif*  tin  Cau.   Archivejs  gAn/ralM,  2*  »6rie,t.  vi.  p.  *237. 

t  Forthcmedico-legftlbeariugof  tUia  point,  Bee  Caaperj  Sydenham  Society** 
tnuuUtion,  vol  i.  p.  I'iH. 

5  Dictionnaire  mc.  (30  vol),  t  ix.  p.  1G8. 


4158 


TJfJTJRIES  OF  THE  NECK!. 


regions,  and  those  in  front.     Very  oflen,  however,  the  wound 
extends  from  one  region  to  another.  M 

1.  Woundg  of  the  Raci  of  i/i«  nech  are  less  likely  to  prove 
dangerous  to  life  than  those  in  front.  But  it  has  been  8tatei3 
that  they  *  often  pix>duce  a  palsied  condition,  and  freqneutly  a 
wasting  of  the  lower  limbs.'  *  Wasting  of  the  testicle  and  Utss 
of  the  generative  power  *  are  also  said  to  have  been  observe<l.* 
It  is  difficult  to  obtain  good  evidence  in  support  of  these  gtate- 
ments,  and  it  is  probable  tliiat  they  apply  only  to  cofiea  in  which 
the  spinal  canal  has  been  penetrated. 

M.  Legouest  saw  in  Algeria  many  cases  in  which  very  deep 
transverse  wounds  in  the  back  of  the  neck  had  been  made  br  ■ 
the  Arabs  in  tlieir  attempt*  to  decapitate  the  soldiers  who  hiul 
fallen  intt)  their  hands. t  *  Tlie  resnlts  were  satisiactory,  in  spite 
of  the  size  and  thickness  of  the  cicatrices ; '  and  no  such  effects 
as  those  above  alluded  to  appear  to  have  been  produced. 

A  deep  wound  in  the  upper  part  of  this  region,  especially  if 
made  when  the  head  is  bent  forwai-ds,  may  penetrate  between  ■ 
the  occiput  and  atlaa,  or  between  the  atlas  and  axis,  and  impli- 
cate the  spinal  cord  or  its  membranes.  There  is  no  other  part 
in  which  the  cord  can  be  so  easily  reached  by  a  pointed  or 
cutting  instrument ;  nor  is  there  any  in  which  a  woxmd  of  the 
cord  is  so  likely  to  prove  speedily  fatal. 

When  the  cord  is  wounded,  sensation  and  the  power  of 
voluntary  motion  are  instantly  lost  to  an  extent  corresponding 
to  the  injury  inflicted.  A  flow  of  cerebro-spinal  fluid  from  the 
wound  also  occurs.  This  is  often  considerable,  and  sometimeB 
continues  for  several  days.  Cases  have  happened  in  which  tlie 
spinal  membranes  liave  been  cut,  but  the  cord  has  escaped  almost 

intact.    In  such  cases,  an  escape  of  cerebro-spinal  fluid  has  been 

observed. 

M.  Laugier  t  refers  to  instances  of  infanticide  accomplished 

by  means  of  a  long  needle  passed  between  the  atla^  and  asi^ 

into  the  cord. 

Wounds  of  the  cord  or  it«    membranes  in  this  region  ar^ 

extremely  dangerous    from  their  immediate   eflects,  or  from 

subsequent    inflammation.     But    death    is  not  invariably  flic 

result.     Gases  are  on  record  in  which  life  has  been  preserretlj 


i 


•  Chelius,  St/dem  of  Surgery,  trniwlated  by  South,  vol.  i.  p.  437, 
t  L.  Leiioueet,  TruiU  de  Chv-urffu  (TArm^e,  Paris,  1803,  p.  407. 
J  Op.cit. 
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but  in  which  there  has  been  permanent  paralysis  of  various 
!  parts.*  Morgfl^ni  relates  the  instance  of  a  young  man  who 
was  stabbed  in  the  neck,  three  fingers'  breadth  below  the  ear. 
He  fell,  deprived  of  sensation  and  motion  in  all  parts  of  the 
body  below  the  head ;  but  at  the  end  of  four  months  he  recovered 
the  power  of  walking,  t 

A  deep  punctnred  wound  behind  and  below  the  ear  may 
implicate  the  vertt;bral  artery.  A  case  of  this  kind  is  recorded 
in  which  a  false  aneurism  was  formed  :  this  led  to  the  death  of 
the  patient  some  months  after  the  injury.^ 

In  the  treatment  of  deep  wounds  of  the  back  of  the  neck, 
especially  if  the  muscles  have  been  extensively  divided,  attention 
I  to  pottitiou  is  of  very  great  importauce.  The  patient  should 
lie  upon  one  side,  with  his  head  in  the  same  lonjjitudinul  plane 
as  his  body,  but  inclined  somewhat  backwards.  The  head 
should  be  supported  and  firmly  fixed  by  mtians  of  sand-bags,  or 
bandn^'H,  or  some  special  apparatus  ;  otherwise  its  natural  ten- 
dency to  fall  forwards  may  cause  separation  of  the  lips  of  the 
wonnd,  or  even  give  rise  to  some  degree  of  tension,  or  pressure 
upon  the  spinal  cord.  Sutures  and  adhesive  plaister  may  be 
used,  according  to  circumstances,  to  aid  the  closure  of  tlie 
wound ;  but  in  most  cases  *  position  *  affords  the  best  means 
of  alleviating  the  pain  and  promoting  favourable  cicatrisation. 

2.  Wounds  in  the  lateral  regwns  of  the  neck  are  almost  always 
either  accidental  or  homicidal  in  origin.  For  the  most  part 
tliey  are  inflicted  by  the  aasaasin's  dagger,  which  too  often  is 
plunged  with  fatal  eftect  into  the  root  of  the  neck.  Such 
wounds  are  very  dangerous  from  their  liability  to  impHcat<» 
the  great  vessels  and  important  nerves.  Sometimes  the  upper 
part  of  the  cavity  of  the  chest  is  penetrated,  and  the  lung 
wounded.  Occasionally,  the  blood-vessels  and  nerves  and  other 
important  stmctures  escape  in  an  almost  marvellous  manner ; 
ftnd  recovery  jna,y  take  place,  even  though  the  lung  has  been 
wounded. 

A  caw  of  thin  kiud  has  recently  been  under  thfl  cure  of  Mr.  Birkett,  in  Hut's 
Hu«pit&l.  A  aUb  from  abuvt;  tiiB  clflvida  implicBled  the  lung;  there  was  em* 
plir«em«,  but  little  or  no  bleeding.    The  pBtitnt  made  a  good  recover}'. $ 

*  Ix>nget,  Anat.  du  Sj/ntinir  (wrtVMX,  vol.  L     Uuiiomtauv  encjfdop4dique  ties 
Scvuf^ji  m^dicaleff  i,  xVi.  p.  70. 
+  Quuii>d  in  I>uiimmnirt  ntc.  ^30  vol),  art.  Con. 
I  Archuvn  yenrraiet^  2*  B^rie,  t  v.  p.  1-W. 

5  Lancet,  September  4, 1800,  p.  337.  See  also  a  remarkable  ca«e  rpcnrdod  by 
Gnxi*,  Si/tttm  of  Surffciy,  vol.  ii.  p.  385.    A  young  mnn  w&s  stabbed  in  the 
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3,  Wounds  of  the  front  of  the  neck  may  be  made  anywhere- 
between  the  tipper  border  of  the  st^ninm  and  the  lower  jaw. 
Sometimes  they  are  mere  abrasioDB  of  the  skin.  Sometimes 
they  ore  superficial,  implicating  the  Bnbcntaneous  Btruclures  a» 
well  as  the  skin.  Sometimes  they  are  deep,  penetrating'  the 
air  or  food  passages,  or  both,  or  eren  oxteuding  through  all  the 
soft  parts  down  to  the  spinal  column. 

Sujwrficial  wounds  in  this  region  are  not  altogether  free 
firom  danger.  They  are  often  atteuded  by  eoosiderable  hsemor- 
rhage.  If  the  external  jugnlar  vein  is  wounded,  death  may 
ensue,  either  &om  loss  of  blood,  or  from  entrance  of  air  into 
the  vein.* 

In  some  cases  diffused  cellulitis  occurs,  and  spreads  rapidly. 
Sloughing  may  ensue,  or  pus  may  burrow  in  Tarious  diroetions, 
sometimes  even  extending  into  the  anterior  mediastinum. 
Wounds  over  the  thyroid  cartilage  occasionally  give  rise  to 
inflammatory  oedema  of  the  larynx  and  pharynx;  and  there 
may  be  difficulty  of  breathing,  alteration  of  voice,  and  pain  in 
swallowing,  although  the  mncous  membranes  have  not  been 
injured. 

In  consequence  of  the  elasticity  of  the  skin,  the  laxity  of 
the  areolar  tissue,  and  the  action  of  the  platysma  myoidea 
muscle,  the  edges  of  these  wounds  are  often  widely  sejiurat«<i 
at  first,  and  hjLV»  a  great  tendency  to  roll  inwards  when 
attempts  are  made  to  bring  them  together.  Hence  arises,  in 
part,  the  diiUculty  often  mot  with  in  obtaining  primary  uniun- 
This  difficulty  is  increased  by  the  frequent  movements  to  wbidi 
tlie  neck  is  liable.  Accurate  coaptation  of  the  lipe  of  tb6 
wound  is  best  secured  by  a  very  fine  continuous  suture,  or  by 
many  short  stitches  near  to  one  another ;  these  should  ba 
passed  through  the  skin  only,  and  so  close  to  the  edges  thst 
no  portion  can  roll  inwards.  The  elasticity  of  the  skin  aii<l 
the  action  of  the  platysma  uuiy  be  counteracted  by  long  strips 
of  adhesive  plaister  applied  obliquely  across  the  neck,  or 
parallel  to  the  fibres  of  the  platysma.  Tension  upon  the  wounil 
and  the  general  movements  of  the  neck  may  be,  to  a  great 
extent,  prevented  by  supporting  and  fixing  the  head  in  proper 


Dcck  bj  a  long  oarrow  knife.  The  CDfiopIiBgus,  tmcbc*,  fuid  pT«at  tmkIi 
eacep«d.  But  tho  ripht  uppor  extremity  became  immediatcl;  paUied.  (lenerJ 
r'Ti-iverr  took  plftco,  but  the  piurAlyj>i8  reiDftin«d. 

"  A  remarliable  case  of  pndden  death  fMra  wound  of  tbo  external  jugol* 
Tuia  is  nicorded  in  the  Boston  Medical  Magasimf  toI  lii.  p.  117. 
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position.  Whatever  pains,  howcyer,  may  be  bestowed,  it  ofton 
happeus  thiit  primary  union  does  not  take  place;  and  tlie 
process  of  healing  by  grannlatiou  is  bnt  slow. 

Deep  incised  wounds,  wbicb  penetrate  into  the  air  passages, 
Tery  generally  implicate  other  important  parte  also.  Such 
wonnds  are  liable  to  be  attended  by  certain  dangers  and  com- 
plications more  or  less  common  to  all,  whatever  their  precise 
situation  ;  and  by  others  which  vary  with  the  particular  structures 
iuTolred. 

Some  idea  aa  to  the  relative  freqiiencT  witb  which  the  diObrent  portiaiu  of 
th«>  air  Inhe  nre  wounded,  maj  h«  gnlhcred  fmm  the  following  sumoiary  or  158 
Boaelected  oues,  of  which  I  have  obuuued  particulaia. 

SiKuUon  of  Wonud.  Vambfr  of  Cmh, 

Above  the  hjoid  boDO 11 

ThroQgh  the  thyro-byoid  membrane  .        .        .        .        4o 

Through  the  thyroid  cartilofro •S.'j 

ThwMjgh  the  crico-thyroid  [iit»mhranft,  or  cricoid  cartilage  .         20 
loto  the  trachea .41 

The  sotvces  of  danger,  and  afLcr-complications  common  to 
moat  of  these  wotinds,  irrespectiTe  of  their  precise  situation, 
ftre  as  follows : — 

1.  Haemorrhage,  arterial  or  venous,  may  prove  fatal  almost 
instantly,  or  very  speedily  and  before  assistance  is  at  hand. 
SometiDies,  after  having  completely  ceased  for  a  time,  during 
syncope  or  from  some  other  cause,  it  recurs  to  a  serious  extent. 
This  is  especially  likely  to  happen  when  a  small  opening  has 
been  made  into  one  or  other  of  the  great  vessels.  As  a  general 
rule,  the  great  vessels  escape  in  cases  of  snicidal  cut  throat. 
They  owe  their  comparative  iuimiinity,  in  the  first  place,  to 
their  elasticity  and  mobility,  and  tlie  consequent  ease  with 
which  they  are  carried,  as  it  were,  with  or  before  the  kiiifi! ; 
smi  in  the  second  pliLce,  but  not  less  notably,  to  their  situation. 
Wlien  a  gash  is  about  to  be  nuwle  in  the  upper  part  of  the 
neck,  the  head  is  thrown  back,  and  the  pharynx  is  bruugbtwcU 
forward.  The  incision  must  be  deep  indeed  to  reach  the 
carotids  or  jugulars.  Again,  when  the  incision  is  over  the 
larynx,  the  cartilages  oppose  so  much  resistance  that  the 
power  of  the  suicide  is  generally  expended  before  the  needful 

ith  is  attained.  Lastly,  when  the  incision  is  still  lower,  the 
lO  mastoids  contract  spasmodicuUy  on  the  stimulus  of  the 
Icnife,  and  defend  the  deeper  structures.  It  is  probable  also, 
1^  pointed  out  by  Mr.  Hilton  in  bis  Anatomical  Lectures,  that 
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when  the  wuidpipe  is  opened  below  the  glottis,  air  immediatelj 
escapeB  from  the  lungs ;  consequently,  the  chest-muscles  which 
act  upon  ihii  upper  extremity  lose  to  a  certain  erteut  their 
support,  and  the  arm  iaila.  Thus,  the  would-be  suicide,  if  he 
hftre  the  desire,  may  be  deprived  of  the  ability  to  carry  his 
attempt  further, 

2.  Blood  may  be  drawn,  or  may  flow  into  the  air  passages 
faster  than  the  sufferer  can  expel  it ;  and  asphyxia  may  quickly 
result.  Or  a  clot  of  blood  may  get  into  the  larynx,  auJ 
destroy  life.* 

3.  Air  may  enter  a  wounded  vein,  and  canse  sudden  death, 
or  give  rise  to  alurmmg  syin])toiiJ8,  which  may  either  subside, 
or  ultimately  lend  to  a  fatal  result.  This  accident  is  most 
likely  to  occur  if  ote  Of  the  large'  veins  at  the  root  of  the 
neck  has  been  opened,  tut  not  cut  tlirough.  It  may  happen. 
however,  in  wounds  of  the  smaller  veins,  and  even  though  the 
seat  of  injury  be  comparatively  high  in  the  neck.f 

T-e  Oron  Clark  mftntinnn  a.  i^ppnt  cjwb  in  which  Uie  incision  wnn  above  the 
hyoid  bone.  Dealh  ivmiU™!  in  ftboiit  twenty-four  hours.  Dyspniuii  cftow 
ou  (fTttduiilly,  and  increased  unlil  life  was  extinct.    'At  the  autopsy,  thebloiiJ 

tn  the  heart  was  fnnnd  churned  up  and  frothy Inresti^mtion  nt  the  WKt 

of  injury  siiffgested  that  a  hnlf-diridcd  vein,  which  had  bei>n  ligatured  only  oo 
its  dUUil  or  bleeding  fide,  had  ittowiy  ab«orbed  air,  tha  admixture  of  wMcb 
with  thebloud  had  proved  fataL'  J 

4.  The  divided  structures  may  be  so  disploceil  as  to  impede 
or  absolutely  obstruct  respiration.  For  example,  if  the  incision 
is  above  the  hyoid  bone,  the  tongue  may  bo  cut  throngh,  and 
its  posterior  portion  falling  back,  may  occlude  the  laryiui,  and 
produce  suffocation.  Such  a  case  has  lately  come  ujider  mj 
observation  in  Guy's  Htispital. 

If  the  incision  is  between  the  hyoid  bon©  and  the  thyroid 
cartilage,  tlio  epiglottis  may  be  divided,  or  separated  from  its 
connections,  and  may  give  rise  to  alarming  sjTnptoras, 

In  a  case  of  cut  throat  recorded  by  Mr.  Houston,?  the  epigloltiit,  loo«oei 
from  its  upper  and  lateral  attacbuieiits,  was  left  hnnprinfr  by  it«  pedicle  toth* 
back  of  the  pomum  Adami,aud  havin^f  CiilBnover  therijnnglottidis,ob«tracti»(l 
rospiration  so  completely  that,  within  a  few  minutes  after  the  accident, 


•  See  Ililtoa's  Clinical  Lectures.   Guy't  Hoipitai  lUporUy  3rd  Series,  voL  lUi. 

t  fiee  vol.  i,  p.  7fi6  of  thi«  Work,  on  *  Entrance  of  Air  Into  Velna.' 
I  JjectHre*  tm   the  J'riHrijifes  n/  •Surffical  Diaijjiosig,   deHeerrd  at    ths  Roytd 
CoU.  of  SuryeoH*,  p.  22.'i ;  also  Jiritinh  Medical  Jovrvnl,  Anjrti.tt  21,  1800. 
$  Ditbiin  Jlosyital  livporUf  ToL  V.  p.  315,  cited  by  K}  land. 
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Sfmptoms  of  BuflncRtion  enaiied.  The  cpigtottui  wiw  niaed,  l>roiight  over  tbe 
edg«  of  the  thyroid  cartilaj.^o,  and  secured  by  a  siniflti  stitch  to  iu  auCarinr 
fturface.  Reepiratioo  rvtumt"d.  The  man  in  a  abort  timo  sat  tt|>,  uid  atlumpt^-d 
to  speob,  but  was  uuaMo  to  fuliculate. 

If  the  laryngeal  cartilages  are  cut  through,  a  detached  portion 
of  one  or  other  may  get  into  the  glottia. 

A  remark fllili)  iQfftiiuce  is  iDeotioned  by  Sir  C.  Itell.'  A  nian  who  hnd  cut 
his  throat  sulTered  occiuiiiiiially  fmin  gKal  dilliculty  of  brwiUniig,  ucui>injianii.-d 
by  a  llappiug  souod  iu  tbe  tbroat  After  deuth  it  was  found  that  one  of  the 
iiytenoid  cartilagi<8  bad  been  divided  nnd  hung  by  a  inombrane.  It  TJbrated 
ta  Uie  dunk  of  the  glottis,  '  Uli»  a  pea  in  a  cat-call '  dui-ing  life  ;  and  finally 
acting  ajt  a  foreig:n  body  it  cauwd  autt'ooation. 

If  the  trachea  is  cut  through,  the  divided  portions  are  liable 
to  become  very  widely  aepurated,  and  the  soft  porta  may  inter- 
rene  and  prevent  the  free  entrance  of  air. 

Casper  t  relatea  an  instance  in  which  it  appeared  erident  that  death  rcauUed 
froin  some  aiich  cause.  Kiobet  \  in  I8<H  communicated  to  the  Soci^t^  de 
Chirurgrie  a  rcrj'  interrsting'  ras«  in  whic:h  tbe  o^HnphaguM  pr«jecti>d  furwarda 
and  became  interposed  btitween  the  eut  endtt  of  tbe  divided  trachea. 

5.  Emphysema  may  occur  in  any  case  in  which  an  opening 
has  been  made  into  the  air  passage  below  the  glottis,  aud  in 
which  the  expired  air  cannot  tind  free  exit.  It  may  bo  especially 
looked  for,  if  the  wotmd  through  the  integuments  docs  not 
correspond  in  situation  and  proportionate  extent  with  that 
made  into  the  larjTii  or  trachea.  Such  emphysema  may  spread 
nupidly  through  the  subcutaneous  areolar  tissue  of  the  head, 
inek,  and  thoracic  parietes,  and  eren  as  far  aa  the  acrotnni ;  § 
or,  taking  the  course  of  the  trachea  aud  oesophagus,  it  may 
reach  the  mediastina.  Hilton  states  that  emphysema  about  the 
phrenic  nerves  may  so  far  interfere  with  their  funetioua!  in- 
tegrity aa  to  lead  to  a  fatal  result.  It  is  said  that  in  wounds 
of  the  larynx,  emphysema  may  extend  through  tlie  submucous 
tissue,  and,  by  constricting  the  glottia,  rapidly  produce  suffo- 
cation. As  a  general  rule,  however,  emphysema  is  not  in  itself 
a  dangerous  complication. 

6.  The  Toice  may  be  modified,  or  entirely  lost,  either  as  an 


^P  Surpieal  OiMrvatiaiu,  voL  I.  p.  44. 

t  Handbook  of  Fvramc  Medicine,  New  Sydenham  Society's  Trauelatioo, 
FoL  ii.  p.  18. 

J  Quoted  in  XoHPeau  Dictioiinair*  de  Midecwe  et  da  Oururyie,  vol.  ii.  p. 
MO. 

{  See  cases  reeorded  in  Plain  du  Latyna:,  de  la  Trarh^e,  etc.  pp.  53,  71, 
Par  le  Or.  Biul  Horteloup,     Pai-j*,  im). 
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iinme<liate  and  direct  efff  ct  of  the  injury,  or  subflequentlr,  in 
consequence  of  Inflammatory  changes.  The  manner  in  which  the 
voice  is  aftected,  and  the  persistence  of  tlie  affection,  vary  with 
the  parts  especially  involved.  If  the  winrlpipe  is  opened  below 
the  Tocal  cords,  air  may  escape  thrttngh  tlie  wound,  and  aphonia 
may  result.  In  such  coses,  however,  the  voice  may  be  tem- 
porarily restored  by  closing  the  wound,  or  by  approximating 
the  divided  structures  by  change  of  position. 

7.  Dysphagia,  or  even  absolute  inability  to  swallow,  may 
immediately  result,  or  may  subsequently  arise.  Saliva,  mucus, 
food,  and  drink,  may  escape  through  the  wound ;  and  much 
suffering  may  be  occasioned.  Such  s^'mptoms  aro  most  certain 
to  occur  if  the  food  pusaage  has  been  extensively  opened ;  but 
they  may  arise  even  though  tho  incision  has  not  penetrated 
beyond  the  air  passage.  In  consequence  of  inflammation,  or 
of  some  nerve-lesion,  it  may  happen  that  during  deglutition 
the  epiglottis  does  not  become  properly  lowered ;  or  the  larynx 
is  not  carried  far  enongh  upwards  and  forwards.  Conseqnently 
fluids,  and  eveu  solids,  may  traverse  the  glottis,  get  into  the 
trachea,  and  issue  from  the  wound.  Such  an  occurrence  is  bj 
no  means  uncommon  after  tracheotomy,  in  cases  of  diphtheria. 

8.  Inflammation  and  cedema  of  the  parts  about  the  glottis 
may  rapidly  supervene  and  endanger  life. 

9.  Abscesses  aud  purulent  effusions,  originating  in  the  im- 
mediate neighbourhood  of  the  wound,  may  spread  rapidly  in 
various  directioTis,  through  the  loose  laminated  areolar  tissue, 
and  produce  the  gravest  sjTnptoma.  Sometimes  they  run  down 
to  the  i*oot  of  the  lung,  or  implicate  the  pleura,  and  fatal  results 
ensue.  Sometimes  by  preasore  they  impede  respiration,  or 
interfere  with  the  venous  circulation,  and  cause  ccdema. 

10.  Bronchitis  and  broncho-pneumonia  are  common  and 
often  dangerous  after- complications.  They  may  be  caused 
by  extension  of  inflamniation  from  the  wound,  by  admiasion 
of  nnwarmed,  unmoistencd  air  into  the  lungs,  or  by  irritation 
set  up  by  the  entrance  of  blood,  pus,  or  foreign  bodies,  or 
portions  of  food,  drink,  &c.,  into  the  air  passages.  lu  eight 
<^mt  of  ten  fatal  cases  of  cut  throat,  recently  treated  in  Guy's 
Hospital,  in  which  the  more  immediate  effects  of  the  injury 
had  been  survived,  death  was  due  to  these  affections. 

11.  The  natural  passages  may  become  constricted  during 
cicatrisation,  or  may  be  obstructed  by  the  growth  of  exuberant 
granulations   romid   the  wound.     Such   complications  requira 
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very  careiol  management,  for  they  are  almost  certain  to  increase 
in  severity  and  importance  with  the  lapse  of  time. 

12.  A  fistuJons  opening  into  the  air  passage  or  the  gullet  may 
remain  after  the  wound  generally  is  healed.  Such  a  compli- 
cation is  very  rare,  but  numerous  well-authenticuted  instances 
are  on  record.*  It  is  most  likely  to  occur  in  cases  in  which 
portions  have  been  entirely  cut  away,  or  in  which  there  has 
been  very  wide  separation  of  parts,  and  healing  has  been  very 
slow. 

Dr.  Oftirdnerf  nwrates  tlio  raw  of  a  mnn  wlio  cut  his  throat  with  a  razor, 
dindia^  tbe  laryiix  at  the  upper  part  of  the  cricoid  cartilage,  and  tlie  ceaopbegiifl 
aUo.  The  out  extTomitieji  receded  from  encli  other  lo  thfl  dintAncH  of  nt  leaAt 
three  iDcbea,  Att£inpt«  v/an:  niadn  to  unitn  tlin  divided  larynx  by  mennH  of 
tatures,  and  to  paas  a  f^mu  elastic  nathBUir  fruiii  the  iiuKtril  into  thtt  iKsnpbagus, 
but  without  success.  Ultimately  tbe  man  recorered,  with  an  aperture  in  the  front 
of  the  neck,  thmtigh  which  rctpiratton  waa  performed^  and  through  which  liquid 
nouridhmeDt  w&s  conveyed  into  tbo  stomach  by  means  of  an  chitttic  tubu, 
introduced  at  e«ch  meal  into  the  lower  portion  of  the  cesnphapTiB.  Two  yeare 
after  the  iniiiction  of  the  wound,  this  patient  woa  etrong  and  fatj  and  bad  all  the 
ippeazuicc  of  a  parson  enjoying  excuUent  health. 

Some  of  the  more  special  effects  and  complications,  which 
tary  with  the  situation  of  the  wound,  may  now  be  diacnssod. 

a.  Deep  wounds  between  the  lower  jaw  and  the  hyoid  bone, 
besides  dividing  all  the  superficial  structures,  and  the  depressor 
muscles  of  the  jaw,  and  elevators  of  the  hyoid  bone,  may  iuvolve 
the  lingual  and  facial  blood-vessels,  the  hyjKiglossal  nerves,  and 
the  submaxillary  glands  and  ducts.  They  may  penetrate  the  floor 
of  the  mouth  to  a  greater  or  less  extent,  and  partially  or  even 
completely  sever  the  tongue.  Such  wounds  are  very  dangerotis. 
In  nine  oat  of  eleven  cases  of  which  I  have  particulars,  they 
proved  fatal.  They  are  usually  attended  by  profuse  haemor- 
rhage. They  gape  widely  when  the  heitd  is  thrown  buck. 
Saliva,  mucotis  discharges,  and  alimentary  materials,  attempted 
to  be  swallowed,  escape  fireely.  Great  dryness  of  the  fiiucoa 
and  thirst  are  usually  complained  of.  Articulation  may 
be  impaired,  and  vocalisation  enfeebled.  Death  may  ensue 
from  loss  of  blood,  from  obstruction  of  the  larynx  by  blood 
coagulated  in  the  back  of  the  mouth  or  upper  part  of  tlie 
pharynx,  or,  as  in  the  case  already  referred  to,  and  in  others 


•  See  Hort^bup,  op.  cit  p.  77  and  p.  117. 

t  £dm.  Mrd,  and  Sftrff.  Jotimal^  toI.  x\i.  p.  3&3. 
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that  might  be  quoted,  the  posterior  portion  of  the  divided 
tongue  may  fall  biiclnrnixls  and  produce  suffocation. 

h.  Wounds  tiirough  the  thyro-hyoid  membrane  penetrate 
into  the  pharynx,  and  may  partially  or  completely  sever  the 
epiglottis,  the  aryteuo-epiglottideau  folds  of  mucous  membrane, 
and  even  the  arytenoid  cartilages  or  vocal  corda.  The  superior 
thjrroid  vessels,  and  possibly  the  Ungual,  are  liable  to  be  in- 
volved, and  the  superior  laryngeal  nerves  may  be  injured. 
These  wounds  are  much  mure  common  than  the  preceding,  and-. 
perhaps  are  somewhat  less  dangerous.  They  do  not  gape  so 
widely,  bnt  permit  the  partial  or  entire  escape  of  nutriment, 
&c.  They  are  almost  always  attended  by  great  di&iculty  in 
swallowing,  on  account  of  the  convulsive  cough  produced  bj  ■ 
the  irritation  of  tJie  food  in  its  passage  over  the  imperfectly 
protected  laryngeal  orifice.  They  are  liable  to  be  very  8i>eedily 
followed  by  great  difficulty  in  breathing-,  spasmodic  fitd  of 
suffocative  cough,  complete  hiss  of  voice,  and  lividity  of  tha 
face.  Such  symptoms  indicate  inflammation  and  oedema  about 
the  glottis  and  upper  part  of  the  larymj  and  unless  relief 
is  afforded  by  appropriate  treatment,  death  ensues.  Sometimes 
a  detached  or  partially  detached  portion  of  the  epiglottis,  or 
some  other  structure,  gets  into  the  glottis,  and  more  or  less 
seriously  impedes  respiration. 

c.  Wounds  which  penetrate  the  larj'ni  are,  as  a  rule,  very 
dangerous ;  but  more  so  perhaps  on  account  of  the  after-com- 
plications to  which  they*  are  especially  liable  than  from  their 
immediate  effects.  They  ore  not  usually  attended  by  much 
hsemorrhage.  The  important  blood-vesaels  moat  likely  to  be 
involved  are  the  superior  thyroid.  Deep  gashes  which  happen 
to  traverse  either  the  crico-thjToid  or  the  crico- tracheal  mem- 
brane, may  reach  the  carotids  and  jugulars  more  easily  thw 
wounds  made  with  equal  force  across  other  parts  of  the  front  of 
the  neck.  Breathing,  swallowing,  and  vocalisation  are  affectwl 
in  a  manner  and  to  an  extent  varjing  with  tlie  precise  seat  of 
the  injuiy  and  the  structures  involved.  Sometimes  the  symp- 
toms are  apparently  very  anomalous.  A  wound  through  th«J 
upper  part  of  the  thyroid  cartilage  may  involve  the  aiyfcemoid 
cartilages ;  and  separated  portions  of  one  or  the  other  m»y 
occlude  the  glottis,  or  becoming  necrosed  may  subsequently  \(f«^ 
to  serious,  if  not  fatal,  complications.  Inflammation  an^ 
<edema  about  the  glottis  are  very  liable  to  occur;  and  the 
inffammation  may  rapidly  extend  along  the  trachea  and  bronobJ 
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I  the  lun^.  If  the  earlier  daiifjers  are  escupod,  others  inay 
arifie  at  more  remote  periods  from  exubenint  growth  of  (^rranu- 
lations,  and  thickening  of  the  mueons  tnombrane  in  the  neigh- 
hourhood  of  the  wound,  or  still  later,  from  contraction  of  the 
cicatrices. 

A  pAtitfDt'wM  recently  under  my  CKre  in  Guy's  TInnpita],  whose  Igrynx  liad  been 
wounded  by  n  bay<niet  diiriuff  the  AmMricmi  Wnr.  The  wound  healed  very 
sluwly;  butat  laathe  ihoiigbthiuisulf  wellioltbough  hisvoice  was  much  impaired. 
After  A  time  he  be^rnn  tn  sufTer  from  dilTiculty  of  hrcnthiiig^  which  gradunUy  but 
rertAinly  increased.  'S\1ien  he  came  under  my  CBre,  his  Toice  wna  reduced  to  a 
•whicper,  and,  as  hw  said,  it  was  '  hard  work  to  pel  n  breaih.'  Larynjrowopic 
eJtauiinalion  ohuwed  prent  and  irreKul^i'  constricliuii  of  the  upper  part  or  the 
lar^iuc.  The  vocal  eonU  ra>uld  not  be  teen.  One  oi^ht,  euflocutioa  iapeudiogj 
tracheotomy  waa  performed.  Great  relief  Jnimediatoly  followed,  and  mider 
sub««queat  treatment  he  became  able  t-^  breutho  to  some  degree  through  his 
laryox,  and  bis  voice  waa  much  improved. 

Punctured  wounds  through  the  tliyroid  caiH:ilage  ocoa^ionully 
penetrate  between  the  vocal  cords,  or  injiirft  one  or  VM>th  (if 
them.  In  such  cases  a?dema  about  the  glottis  almost  invai-iably 
occurs,  and  produces  death  by  snfFocatio!!. 

Sir  C.  Bell'  mentions  an  instjuice  in  which  a  young  woman,  who  had  inflicted 
a  wound  in  this  i^ituatioQ  with  a  penknife,  wa«  suilbcated  some  months  aiWr- 
wards  by  the  exuberance  of  the  graniilntionB  which  arose  from  the  edges  of  tho 
wound,  and  filled  up  the  aperture  of  tht»  glottia. 

When  the  cartilages  of  the  larjTii  are  diYided  entirely  across 
[which,  however,  rarely  happens),  the  upper  portions  are  drawn 
npwards  by  the  elevator  muscles,  and  the  lower  portions  down- 
wards by  the  depressors.  Thus  a  large  gaping  wound  ifl  pro- 
duced, which  is  usually  complicated  with  injury  of  the  anterior 
wall  of  the  pharynx. 

Ordinarily,  wounds  of  the  laryni  do  not  gape  much  ;  and  the 
free  escape  of  air,  blood,  mucus,  and  pus,  may  be  hindered. 
In  such  cases  the  occurrence  of  emphysema,  and  the  entrance 
of  bloody  &C;  into  the  air  passages,  are  proportionately  fa- 
Toured. 

d.  "Wounds  which  divide  the  trachea  are  usually  attended  by 
oonaiderable  htemorrhage ;  and  there  is  great  danger  of  tho 
entrance  of  blood.  The  superior  and  inferior  thyroid  arteries 
and  the  thyn^udea  ima,  when  present,  a«  well  as  the  thyroid 
veins  and  superficial  jugulars,  are  liable  to  be  involved.  The 
thyroid  body  may  be  iuiplicated,  and  if  so,  it  bleeds  freely* 
The  recurrent  laryngeal  nerves  are  sometimes  injured.     If  the 
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•  Gazette  dea  Hdjntaux,  IS-W,  ^.  fW. 

t  In  Hwnnen's  Military  Sujyrry,  -"^rd  Edit..  1820,  p.  363,  Is  a  C(i»e  cimminii- 
cated  W  l>r.  Janivij  Juhumm.  A  Malay  cut  his  comrade's  iLroat  wliilA  a.«Iec;i. 
The  windpipe  was  diviJod,  and  nlHo  half  the  oesophogua.  Tho  auQerer  vas 
aupporti'd  hy  enemato,  and  gradually  recovered. 
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trachea  is  only  partially  cut  across,  the  edges  of  the  wonm 
Bep«%te  only  slightly  from  each  other,  and  are  easily  ki-^pt  in 
contact  by  bending  the  bead  and  neck  towards  tho  chest 
Sometimes,  however,  the  trachea  is  completely  divided.  In 
such  case  the  two  ends  separate  very  widely  from  each  other, 
and  the  lower  portion  is  drawn  downwards  at  each  inspiration 
towards  the  thorax,  and  more  or  less  under  cover  of  tho  neigh- 
bouring parts.     Thus  respiration  becomes  seriously  impeded. 

Richet  •  reconU  a  reTnarktble  instance  in  which  the  trachea  was  obliqa«ly 
divided  through  four  or  live  nf  it»  ringw.  Tho  separation  between  tho  two 
poiiiuus  measured  more  than  two  inches,  and  waa  increased  by  about  auothvf 
hair  an  iU'ch  duiing  i!ispirati<.>n.  When  left  to  Staelf  the  lower  portion  plunfiad 
down  beliiod  the  sternum  almost  into  the  iiieiliaMtinum  ;  it  could  be  seen  to 
descend  *till  lower  at  each  inspiralion,  and  to  ascend  again  during  expimtioti 
All  attempts  to  secure  union  failed.  Butibcation  impended  when  the  wounded 
BUrfacM  were  brought  tngiether.  Tho  patient  ultinmtelj  recovered,  but  aa 
opening  into  the  trachea  romatuod. 

When  the  trachea  is  completely  divided  transversely,  the  oeso 
phagns  rarely  escapes.  Sometimes  it  is  wounded,  occasionallv 
entirely  severed.  Wounds  of  the  oesophagus  may  be  recognised 
by  examination  with  the  finger;  their  existence  is  indicated  bv 
the  escape  of  materials  swallowed  through  tlie  wound.  But,  as 
already  stated,  such  escape  may  sometimes  take  place  although 
the  gullet  is  uninjured. 

In  cases  in  which  both  the  trachea  and  o?eophagU8  are 
divided,  the  danger  to  life  is  necessarily  very  great.  Bat  evcu 
under  such  circumstances  recovery  may  take  place,  aa  for 
example  in  the  instance  already  quoted  (p.  4't5),t 

Trcaiweni.—l.  When  called  to  attend  a  case  of  wound  of  the 
neck,  the  surgeon's  first  care  must  be  to  arrexi  hamorrhatfe. 

Ventms  h(rrnorrhagCj  as  a  rule,  may  be  efi*ectnally  stopped  by 
pressure ;  but  occiLsionally  it  may  be  necessary  or  desirable  to 
apply  one  or  more  ligatures.  II'  tlic  external  jugiUar  or  ant  ■ 
other  Biiperfiflial  vein  is  wounded,  gentle  but  continued  pressure 
with  the  finger,  beneath  which  a  small  pad  of  lint  haa  been 
placed,  is  generally  all  tliat  is  required,  even  though  the  Weed- 
ing has  been  considerable.     If  the  internal  jugtdar  Is  wounded. 
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le  hicmoirhage  is  profuse,  and  very  rapidly  proves  fataJ,  tmless 
irt»mpt  assistance  is  afforded. 

Mr.  Bnruit  *  has  recunl^  the  ca^  of  a  little  girl,  uine  yean  of  age,  who 
ltumb1(>d  whilst  canyiiig  n  chambur  uteoail  in  her  hand,  and  foil  on  the  broken 
•hioa.  Thcrightintonial  jugular  vein  was  wotinded^ond  such  profiuohioinnrrhagc 
rollriwml,  that  Mhtidiad  five  minutea  after  her  admiMioo  into  Guy'fl  TKwtpitAl. 

If  it  is  evident  that  some  large  vein  ia  injured,  but  the  pre- 
nae  source  of  the  hleedinjj  cauuot  be  ut  oneo  made  out,  the 
mmnd  should  be  imiuediutely  plugged  with  Kmall  pieces  of 
sponge,  and  pressure  with  the  finger  applied  as  long  as  neoea- 
aarj.  The  pressure  miiy  be  niaintained  by  means  of  carefully 
ftc^osted  strips  of  iidhesive  plaistor.  But  this  treatment  ia 
BOmetimes  followed  by  serious  results. 

A  mim  wa.>  admitted  into  St.  Georgo'd  Hospital  on  July  14, 1847,  who  had  cut 
hia  thn>at  with  a  ptiuknife.  On  the  loft  ttide  of  the  neck,  a  Ultle  below  the 
cricoid  cartilage,  was  a  wound  about  an  inch  and  a  half  in  length,  extending 
tmnsTenely  across  the  spaco  betwoeo  the  Att^rno-mastoid  and  trachea,  pnrtially 
diriding  the  mOMlcw  in  thia  situation,  and  pawing  for  »ome  distance  under  the 
itm  towards  the  rlavicle.  There  hnd  been  profuse  hn>niorrhagL*,  and  dark  blood 
WM  sliU  welliog  up.  The  wound  wan  plugged  with  spouges,  rmd  pn-SHiiru  with 
the  fingen  applied.  At  1  p.h.  the  wound  was  dilatfid  upwards  aud  downwards; 
no  bleeding  vessel  was  discovered,  but  it  was  evidt^nt  that  the  ble^dint;  proceeded 
fiDin  the  lowtf  end  of  the  wnund.  About  half  a  pint  nf  b1o<jd  wa.1  lotit  before 
the  sponges  were  reapplied.  The  wound  gradually  Huppurat4.>d.  When  the  last 
apang«  bad  been  removed  a  deep  gnuiulating  carity  wtu  Been,  with  a  slough  in 
the  direction  of  the  sheath  of  the  Teasels.  On  July  2*2,  at  6  r.u.,  hosniorrhage 
suddenly  recurred  to  au  alarming  extent,  and  the  patient  died  in  the  evening. 
On  inspection  a  idough  vha  found  roinplt^tely  destTDytng  the  front  wall  of  the 
intmial  jugular  vein  for  three  inches  of  its  extent  The  posterior  half  only  of 
tti«  TtlMl  remained.  The  sloughing  extended  upwards  from  about  an  inch 
•bore  the  junction  of  tlils  vrtn  with  the  subclavian.  The  antHriur  wall  of  the 
common  carotid  artery  bftd  at»o  been  wounded;  the  opeuiog  wm  small,  and 
was  blocked  up  by  lymph  and  coagulum,  which  were  intimately  adhereut  to 
tba  edge*  of  the  wound. 

If  the  hfcmorrhoge  is  not  speedily  and  satisfactorily  stopped 
by  pressure,  and  its  precise  source  can  be  discovered,  the  safest 
I  is  to  ligature  the  vein  above  and  below  the  woxuided  part-f 


^%  p 


Fat)uJoijirai  Tranaactiona,  Tol.  viii.  p.  101. 
t  See  Ghmw  on  *  Wounds  of  the  Intomnl  Jugular  Vein,*  Arner.  Jawr.  Med. 
JScm9k«s,  Jan.  18t^7.  In  this  elabornte  article  Duiner<}U8  cases  are  quoted.  A 
ca«  in  which  the  internal  jugular  vein  was  iiartially  divided  with  a  razor, 
and  the  patient  mved  by  securing  it  with  a  ligature,  is  given  by  I>r.  Morgan  of 
Genera,  Amtr.  Jovr.  Mtd.  Seimcfs,  vol.  xviii.  p.  330.  lie  refun  to  two  other 
niKicciftil  cases  of  ligature  of  this  vessel,  by  Dr.  Stevens  of  >ow  York,  and  Dr. 
Qibfnn  of  I'hiladelphia. 
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If  one  of  tlie  larg^e  veins,  as  tlie  jugular  or  Bubclavian,  should 
be  slightJj  wounded  on  one  Bide,  according  to  Roser,  it  maybe 
better  to  close  the  opening  by  means  of  a  fine  suture,  rather 
than  to  ligature  the  whole  vessel.  Or  a  tenaculum  may  be 
passed  throu£fh  the  edges  of  the  opening,  and  a  ligature  applied. 
Cases  in  which  this  proceeding  was  adopted  with  success  aro 
referred  to  by  Legoucst.* 

Arterial  hemorrhage  demands  for  its  arrest  the  promptest 
measures.  In  wounds  of  the  carotids  or  their  principal  branches, 
death  commonly  ensues  before  surgical  aid  can  be  obtained. 

DiirinfT  ih«  nummet  of  Iflofl,  one  of  tlie  ioniate*  of  St  Qeorgu'e  Hoapital  com- 
mitted suinde  Ijy  riittlii|^  liw  thniftt,  Hhe  wuh  alinoat  immediEielir  seen  hy  th* 
JIouM  Surgeon,  but  hnd  already  ceased  to  brentbe,  and  was  quite  pul«t>]m, 
Thero  won  8  df^«p  gasb  ia  the  thront.  dividio^  tbe  left  common  caiutid  artoij, 

and  wounding  boUi  intenuJ  jugular  veins. 

But  it  must  not  be  supposed  that  even  severe  wounds  of  tie 
carotids  are  of  necessity  immediately  and  invariably  fatal. 
Numerous  cases  to  the  contrary  are  on  record.! 

If  in  a  case  of  wound  of  thu  neck,  accompanied  by  free  arterial 
bleeding,  assistance  shonld  arrive  before  the  patient  is  dea^, 
pressure  should  be  at  once  applied  over  the  wound ;  or  the  finger 
should  be  t^irust  Into  the  wound,  and  made  to  press  in  tbe 
direction  from  whence  the  bleeding  comes ;  or  the  cominoo 
carotid  should  be  compressed  against  the  transverse  processes 
of  the  fifth  and  sixth  cervical  vertebrae.  The  wound  may  then 
be  enlarged,  if  needful,  and  the  wounded  vessel  sought.  If 
found,  the  vessel  must  be  secured,  both  above  and  below  tbe 
woimd,  by  ligature  or  by  torsion.  The  latter  method  may  be 
leas  ^nemlly  or  less  readily  applicable,  but  it  has  the  advantage 
of  leaving  no  dangling  threads  which  the  determined  suicide 
may  tear  out.  If  the  wounded  vessel  cannot  be  found  witbout 
prolonged  and  careful  dissection,  as  sometimes  happens,  it  is 
better  to  apply  a  ligature  at  once  to  the  common  carotid.; 
Before  doing  so,  however,  it  should  be  ascertained  that  the 
bleeding  is  stopped  by  compressing  this  vessel.     The  results  of 


•  Op.  oil  p,  428. 

t  See  Taylor's  MeHicalJuruiprndencey  18G6,  p.  513.  Lancy,  Clmiq.  Obr.tiL 
p.  128. 

X  IjC  Crroa  Clark  refers  to  two  such  cnwa  under  bis  care,  in  mch  of  wblch  i 
good  result  was  obtained.  Op.  cit.  p.  2'22 ;  m<»  British  Metiical  Jottmal,  .Aug. 
21,  I8G0.    Also  Mtxi'Chir.  Trans.  \oL  xxi.  p.  lo. 
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Ugatnre  of  tho  common  caix>tid  on  account  of  hsemoiThage  fi-oiu 
Kouuds  cannot  be  considered  as  very  unfavourable,  if  regard  be 
|iaid  to  the  extreme  danger  of  the  conditions  under  wliicU  the 
operation  has  been  performed  in  such  ca^es. 

Dr.  IHU  '  in  luB  Analysis  of  580  cases  of  ligature  of  the  common  carotid  gives 
ferty-foor  cases  of  punctured  Mid  incised  wounds  in  wbicli  the  operation  was 
perfonued.  In  twenty  cams  recorery  ensued  ;  in  twenty-fuur  death.  Out  of 
^h^-five  CABfS  of  gun-shot  wouods  and  injurtei  by  military  arms,  bowerer, 
onlj  thirtj-one  recovered. 

Lao.erate<l  and  punctured  wounds  involving-  the  carotid  arteries 
are  less  likely  to  prove  immediately  fatal  than  incised  wounds. 
Ample  time  for  the  application  of  a  ligature  is  Bometimes 
afforded. 

Abemetlij  has  related  a  case  la  which  the  intenial  carotid,  and  all  the 
bnnchei  in  front  of  the  external  carotid,  were  wounded  in  a  man  who  wan 
i  gated  in  the  neck  by  a  cow.  Death  did  not  diroctij  follow,  and  there  was 
time  to  bavK  ret'ourse  to  the  Ugature.t 

A  remarkable  ease  of  punctured  wound  of  the  carotid  came  under  mj  ohser- 
TEtion  two  years  ago.  A  little  ffs\  eeven  years  of  afte  wiw  pUyiii(f  in  the  room 
where  her  father  was  preparing  hydrogen  gas.  An  explofiion  look  place,  and  a 
triangular  portion  of  one  of  the  glass  bottles  was  diiven  into  her  neck.  I^fu^ii 
fasmorriiage  immediately  occurred,  but  whether  venous  or  arterial  could  not  te 
made  out  from  the  doscriptEon  given.  A  piece  of  Itnt  was  applied,  and  she  was 
bronpht  up  from  Greenwich  to  Oiiy's  HoMpitnl,  and  admitted  untler  the  care  of 
Mr.  Hilton.  On  admission  the  child  was  cold  and  blanched,  with  feeble  pulse : 
but  bleeding  had  entirely  ceased.  There  wiis  a  wound  about  an  inch  in  len);^h 
in  the  left  cart>tid  region.  On  the  eighth  day  after  the  accident,  bfemorrhage 
Tvcurred,  and  the  common  rarntid  was  tii^ri.  Nirif  Jnyn  later  bleeding  to  a 
idigbt  extent  took  place,  but  wan  nrruft^d  by  pluj^'giny  the  wound  with  sponge. 
Repeated  ejHstaxis  occurred  diinng  the  fnll<iwing  dftv",  «nd  weakened  the  child 
perrtptibly.  The  apongea  became  very  offensive ;  but  there  wos  no  further 
bleeding  from  the  wound  for  eighteen  days.  Then  a  csonsiderable  quantity  u! 
blood  waa  lost.  The  child  g-radunlly  siuik  and  died  t^-n  day  later,  or  rather 
more  than  six  weeks  after  the  aci-idf  nt.  ( >n  dissection,  the  common  carotid  was 
found  to  have  been  punctured  in  frnat  and  Ijehinti.  The  aharp  pnint  of  the 
fragment  of  glass  must  have  traverped  the  interior  of  the  anery.  IJebind  the 
wouaded  veaaol  was  an  abecess  implicating  the  eympathetic  norvc,^ 


•  Dr.  IMI»,  Arrhiv.  /.  K/mtMche  Chir^iri/te,  ix.  M^m.     Scbmidt's  Jahrhtieher, 
No.  7.  18C8.     Quoted  in  Ilalf-YeaHy  AbdraU,  1808. 

t  Surffieai  fVork^,  voL  ii. 

X  Inrfancea  of  wounds  of  the  carotid  not  proritig  fatal  are  recorded  by  Tjarrer 
■nd  other  surgeons.  See  Lmidon  Medical  Gazette,  vol,  viiL  p.  250.  yowvrmu 
Diet,  de  M^  d  d«  Chir.  art  Carotide.  In  his  Cimiquf  rh'rurg.  t.  ii.  p.  128, 
I iarrvT  records  the  case  of  Arrigbi,  ftfterwnnts  Duke  of  Padua,  whose  carotid 
wfl»  turn  by  a  bullet.  A  soldier  near  put  bis  finger  into  the  wound,  and  stayed 
the  bleeding  until  Lnrrcy's  aid  was  obtflined. 
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2.  In  wounds  of  the  neck  wliich  involve  the  air  pasBiges, 
death  is  almost  as  likely  to  result  from  suffocation  as  &oni  Ion 
of  blood.  To  remove,  therefore^  or  to  obviate  uu  Ikr  as  possible 
any  impediment  to  iree  respiration,  may  require  aa  much 
promi)titude  and  skill  on  the  part  of  the  sui^oq  as  the  arrest 
of  h:iJiiiorrhage.  It  may  be  necessary,  without  a  moment's 
delay,  to  clear  clots  of  blood  from  the  back  of  the  mouth  or 
pharynx,  or  to  resort  to  artificial  respiration  to  aid  the  expul- 
sion of  blood,  or  even  to  suck  it  from  the  trachea.  It  is  veiy 
rarely,  however,  that  any  such  measures  can  be  carried  out  in 
time  to  bo  of  avail ;  unless  indeed,  as  Hometimea  happens,  the 
occasion  should  arise  during  the  i)eri"ormauce  of  a  surgical 
operation. 

If  a  portion  of  the  divided  tongue  should  impede  respiration, 
it  must  be  at  ouc«  dra^ni  fonvards,  and  prevented  from  again 
being  retracted  or  falling  back  by  means  of  ligatnres  paswd 
through  it.  This  was  successfully  accomplished  in  a  case  of 
cut  throat,  recently  tinder  the  care  of  Mr.  Cock,  in  Guy'j 
HospitaL 

If  a  severed  portion  of  the  epiglottis  should  hang  ]oO0e^  it 
may  be  removed ;  or  an  attempt  may  be  made  to  secure  it  ia 
position  by  fine  sutures.  The  former  is  probably  the  saftf 
plan,  being  less  likely  to  be  followed  by  dangerous  inflammatioo 
and  oodema  about  the  entrance  to  the  larynx.  Numerous 
instances  show  that  the  loss  of  a  portion  of  the  epiglottii, 
whether  by  injurj'  or  disease,  does  not  necessarily  entail  any 
serious  consequences.* 

3.  When  oil  bleeding  has  censed,  and  no  immediate  hindrance 
to  respiration  exists,  the  cut  surfaces  of  the  wound  should  be 
■brought  togetlier.  This  may  generally  be  acoomi>li8hed  effec- 
tively, and  with  the  greatest  safety,  by  putting  the  head  and 
neck  into  proper  position.  The  patient  being  in  bed,  the 
shoulders  should  be  well  raised  by  pillows,  and  the  head  and 
nock  bent  fivrwards  so  far  as  may  be  necessary  to  keep  the  sur&ew  ' 
of  the  wound  in  good  apposition,  without  impeding  respiratiou. 
But  in  some  cases  the  patient  is  absolutely  unable  to  breathe 
except  through  the  wound  ;  and  any  attempt  to  bring  the  part* 
closely  together  involves  the  risk  of  stififbcation.  To  maintain 
the  head  in  position,  bandages  may  be  passed  from  each  side  of 
a  firm  nightcap  to  a  roller  applied  round  the  chest ;  or  sand- 


*  See  cneea  quoted  hy  Horteloup,  op.  cit.  p  Gfi. 
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bags  may  be  arranged  on  each  side  of  the  head  and  neck.  As 
A  general  mle,  neiUier  sutures  nor  adhesive  plaistera  should  be 
ased.  They  are  at  best  needless  in  most  cases,  for  primary 
anion  can  scarcely  be  expected ;  and,  indirectly,  they  may  in 
rariouB  ways  prove  sources  of  danger.  For  example,  if  the 
sdges  of  the  wound  are  closely  united,  and  bleeding  should 
recur,  the  blood,  instead  of  escaping  externally,  may  triclde 
into  the  air  passa|fe,  and  accumulating  there  may  cause  sufib- 
sation.  This  is  especially  liable  to  occur  while  Uie  patient  is 
nsensible,  or  faint  from  loss  of  blood,  and  unable  to  make  the 
lecessaiy  effort  to  expectorate.  At  a  later  period  purulent 
lischarges,  if  they  cannot  find  free  exit  externally,  may  pass 
into  the  air  passage,  or  otherwise  give  rise  to  serious  trouble. 
igain,  inflammation  and  oedema  of  the  neighbouring  parts  and 
>f  the  mucous  membrane  of  the  larynx  may  ensue.  Under 
Buch  circumstancea  viscid  mucus  collects,  and,  if  it  cannot  be 
3xpeUed  through  the  wound,  obstructs  the  air  passages,  and 
Increases  the  existing  difficulty  of  breathing.  Lastly,  closure 
rf  the  wound  by  sutures  is  likely  to  be  followed  by  emphysema. 
[n  some  cases,  however,  both  plaisters  and  sutures  may  be 
employed  with  safety  and  advantage,  at  a  period  when  the 
mr&ces  are  healthily  granulating.  Indeed,  N^laton  *  recom- 
mends, under  such  circumstances,  the  iusertion  of  several  sutures 
in  all  cases,  in  order  to  prevent  the  turning  in  of  the  edges, 
md  to  avoid  the  risk  of  a  permanent  fistula.  But  it  some- 
imea  happens  that  the  discharges  become  confined,  or  great 
Jain  is  occasioned,  and  the  sutures  have  to  be  removed ;  or  they 
nay  be  torn  out  during  the  violent  coughing  which  so  com- 
nonly  occurs. 

In  certain  exceptional  cases  sutures  may  be  necessary  from 
he  first.  Thus,  if  the  cartilages  of  the  larynx  are  cut  in  several 
>lace8,  and  the  different  pieces  are  much  separated  from  each 
>ther,  they  may  be  joined  by  one  or  more  sutures  passed 
hrongh  the  cellular  tissue  surrounding  them.  If  complete 
livision  has  been  effected  between  the  thyroid  and  cricoid 
artilages,  luad  these  parts  are  separated  from  each  other,  one 
►r  two  sutures  may  be  used  to  approximate  them.  And  if  the 
rachea  is  completely  divided  across,  it  may  be  necessary  to 
lave  recourse  to  one  or  more  sutures.  In  every  case,  however, 
t  is  better  to  try  the  effect  of  position  first ;  because,  if  the 


*  £lemaU$  de  FtOhologk  chintrgicak,  t  iii  p.  340. 
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diridcsl  parts  have  not  scpaiutcd  to  any  frrcat  extent,  sofficwnt 
upppoximation  may  bo  thus  nccoinplishod.  Ifsutnres  are  used, 
nnd  reapinition  should  become  obstructed,  or  if  the  cellular 
tissue  around  the  wound  becomes  emphyseraatons,  they  must 
be  instantly  removed. 

The  patient  should  be  surronnded  by  a  moderately  warm  anj 
moist  atmosphere,  and  the  wound  lightly  covered  by  a  strip  of 
wet  lint  or  liuen.  A  skilful  nurse  should  be  in  constaut 
attendance  to  prevent  any  fresh  suicidal  attempt,  and  to  clear 
away  the  blood  and  mucus  that  may  from  time  to  time  collect 
in  the  wound.  Eipectonition,  if  very  difficult,  maybe  rendnivil 
easier  by  closing  the  wound  with  the  fingers  at  the  moment  the 
ettbrt  is  made. 

Every  means  should  be  adopted  to  favonr  groutdation  and 
cicatrisation  of  the  wound. 

The  respiration  should  be  carefully  watched.  Difficulty  of 
breathing  may  arise  at  any  period  from  one  or  other  of  the 
various  causes  already  specified,  and  require  immediate  relief. 
Care  should  especially  be  taken  to  allay  as  far  as  possible  nil 
symptoms  indicating  incipient  inflammation  of  the  larynx  or 
trachea.  Such  symptoms  may  arise  very  soon  after  the  inflii:- 
tion  of  the  injury.  If  suffocation  impends,  and  is  not  at  once 
relieved  by  clearing  ont  or  enlarging  the  wound,  or  by  intro- 
ducing a  tracheotomy  canula  through  it,  a  fresh  opening  into 
the  air  passage  must  be  made  below  the  wound,  and  a  canula 
inserted.  Some  surgeons  consider  that  tracheotomy  may  be 
advantageously  performed  in  any  ease  of  extensive  transverse 
wound  involving  tlie  air2)aasage,  as  soon  as  all  htemorrhage  hw 
ceased,  and  the  shock  of  the  injury  has  been  recovered  firom. 
When  this  has  been  done,  the  edges  of  the  wound  may  be 
united  without  risk  of  auffocution  j  and  after  the  wound  is 
healed,  the  canula  may  be  withdrawn,  and  the  opening  in  the 
trachea  closed. 

Bronchitis,  as  already  stated,  very  often  occors,  and  if 
unchecked,  is  soon  followed  by  pneumonia  or  pleurisy.  Every 
care  must  bo  taken  to  obviate  this  source  of  danger  by  regu- 
lating the  temperature  and  moistnre  of  the  atmosphere  abotit 
the  patient,  and  by  preventing  the  ingress  of  irritating  dis- 
charges, and  favouring  their  expectoration. 

When  the  pharynx  or  cesophagus  is  laid  open,  and  eapecuiHi' 
when  the  latter  tube  is  completely  divided,  great  separation  of 
the  edges  of  the  wound  takes  place  during  swallowing,  and  th4 
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iogeBta  partiallr  or  entirely  escape  through  the  wound.  In 
I  BUi'h  case,  the  elastic  tube  of  a  stomiich-painp,  or  a  commou 
I  elastic  catheter  of  large  size,  should  be  used  to  convey  uourish- 
I  ment  to  the  stomach.  The  tube  should  be  inti*oduced  through 
the  mouth, — not  thi^ough  the  nose,  us  soiue  sargeous  have 
I  recommended, — aud  pusstrd  into  the  oesophagus  a  short  distance 
I  lieyond  the  wound.  It  may  be  used  two  or  three  times  daily. 
I  The  tube  should  on  no  account  be  passed  through  the  wound  ; 
,ibr,  ij*  this  be  done,  union  is  veiy  seriously  interfered  with. 
I  Before  any  fluid  nourishment  is  poured  through  it,  care  should 
|be  taken  to  ascertain  that  the  tube  has  not  been  passed  into 
^e  trachea.  This  may  be  ascertained  by  pliiciug  a  lighted 
Hiper  at  the  end  of  the  tube,  and  observing  if  the  flame  is 
'affected.  It  sometimes  happens  that  t!ie  introduction  of  the 
tube  is  very  distressing  to  the  patient,  and  produces  much  irri- 
;  tation  about  the  wound :  under  these  circumstances,  nutrient 
lenemata  must  be  administered.  "WTien  swallowing  is  again 
I  attempted,  the  patient  should  be  directed  to  lean  somewhat 
I  backwards,  and  to  swallow  small  portions  very  slowly. 

The  general  condition  of  the  patient  is  often  anch  as  to 
require  the  most  careful  management,  and  to  occasion  the 
gravest  anxiety.  In  some  cases  there  is  low  muttering,  in 
others  furious  delirium,  cunsc;quent  upon  habits  of  intemper- 
ance. Sometimes  periods  of  intense  excitement  are  followed  by 
corresponding  periods  of  exhaustion.  Sometimes  unvaried  de- 
I  pression  and  despondency  prevail.  Snch  symptoms  may  provo 
.more  diflicult  to  combat  than  most  of  those  more  directly  asso- 
ciated with  the  eft'ects  of  the  wound ;  and,  when  they  occur, 
j  speedy  death  too  often  results,  even  in  cases  in  which  the  injury 
;inflicted  has  been  comparatively  trifling. 

As  a  general  rule,  the  patient  should  not  be  kept  low. 
Plenty  of  nutritious  food,  and  wine  or  spirits  must  be  given, 
according  to  the  circumstances  of  the  case,  due  care  being 
taken  not  to  over  stimulate.  The  danger  of  exciting  inflamma- 
tion by  food  and  stimulants  is  less  than  the  risk  that  the  patient 
may  sink  exhausted  from  want  of  sufficient  nutriment. 

Exi^raut  ff^ranitlations  ohsintciing  the  air  pangagen  have  already 
■MD  referred  to  as  occasionally  becoming  developed  around  the 
mnnd.  Such  granulations  are  sometimes  met  with  in  cases  of 
jtracheotomj.*     They  are  beat  treated  by  the  repeated  npplica- 


papar  by  T.  Smitli,  Medteo-Chirurg.  Tram,  vol  ilriiL  p.  227. 
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tion  of  solid  nitrate  of  silvor.     In  some  instimcos  it  may  1)e 
necessary,  if  possible,  to  open  the  trachea  lower  doi^Ti. 

Constrictions  of  the  larynx  or  trachea  ocenrring  during  cica- 
trisation, or  from  subsequent  contraction,  may  render  necessair 
the  immediate  performance  of  tracheotomy.  After  this  has 
been  done,  the  constrictions,  in  some  cases,  may  be  dilated  by 
the  passage  of  bougies.  In  other  cases,  the  use  of  the  knife  is 
also  required.  Several  remarkable  instances  have  been  published, 
in  -which  more  or  less  successful  results  have  been  obtained.* 

Laryngeal  and  tracheal  fittulas. — Fistulous  openings  ooc&sion- 
ally,  though  very  rarely,  remain  after  general  healing  has  taken 
place.     They  are  most  likely  to  result  in  cases  in  which  consi- 
derable portions  of  the   air  tube   have  been  destroyed,  or  in 
which  constrictions  have  occurred  higher  up.    If  no  constriction 
exist,  or  after  any  previously  existing  constriction  has  been 
satisfactorily  dilated,  the  fistula  may  generally  be  closed  by 
paring  the  edges  and  bringing  them  together.     Sometimes  it 
may  be  necessary  to  detach  the  skin  frtim  the  deeper  structiires 
to  some  slight  extent  round  the  opening,  or  to  make  lateral 
incisions  to  facilitate  the  drawing  together  of  the  margins. 
The  sutures  should  be  pretty  close,  and  should  include  so  much 
tissue  as  to  render  the  occurrence  of  emphysema  improbable. 
After  the  operation,  gentle  pressure  should  be  applied,  especially 
during  coughing.   In  the  cose  of  a  very  large  opening,  skin  mar 
be  taken  from  the  most    convenient  neighbouring  part,  and 
adapted  as  may  be  requisite.     No  operation  of  this  kind  shonlil 
ever  be  attempted  until  it  has  been  absolutely  ascertained  that 
respiration  will  not  be  impeded  by  closure  of  the  fistula.t 
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The  pharynx  and  oesophagus  may  be  wounded  from  within 
by  sharp-pointed  instruments,  or  other  foreign  substances  thrast 
through  the  mouth. 

If  in  an  iujiuy  of  this  kind  the  side  of  the  pharynx  is  pene- 
trated, dangerous  or  even  fotal  consequences  may  arise  from 
implication  of  one  of  the  larger  vessels. 


•  Liaton,  £dia.  Mtd.  and  Surg.  Jmim.  No.  xdv.  p.  118,  and  JSfemm<<  ^f 
Suryiryj  2nd  ed.  p.  4.3J5.     llorteloup,  op.  cit.  p.  123. 

+  See  an  excellent  caw  by  M.  Lo  Fort,  full  details  of  which  are  (^Tfftbj 
Horteloup,  op.  cit.  p.  127  et  seq. 
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The  following  caeo  illustratca  tbia  fonn  of  injury,  and  the  treatnieot  it 
maj  be  neceueaxy  to  lulopt.     A  boy,  Ojfeil  suvon,  was  atlmitUxl  inti>  8t.  George's 
Ho0{>iU],  M«y  12th,  If^.     A  week  prenously,  hv  M\  while  holding  the  ebarp 
end  of  a  parasol  in  bi«  mouth.    Tbe  poLiitwas  forcibly  thrust  to  tbt;  bfick  of  tbo 
■  fruon,  and  rery  nearly  niad<.^  its  reappcHrance  tbroiigb  the  skin  at  the  sldo  of  tbu 
u<>ck.  Conaidorable  hotmorrbage  took  place  at  once,  and  recurred  at  nigbu  About 
tbe  ievuotb  or  eighth  day  a  slough  came  ^m  tbe  interior  of  tbb  moutb ;  and 
art^nol  haiuiorrhago  to  the  extent  of  about  five  ouncea  occurred.    The  blueding 
vttui  stopped  by  priwaure  nppHcid  eitanially;  and  tbe  boy  waa  soon  afterwards 
liroiight  to  tbe  hospital.    On  examination,  a  swelling  about  as  large  aa  half  a 
L  lien's  egg  was  found  below  and  a  little  behind  the  left  ear,  and  tbe  skin  for 
|kSonw  distaooe  around  was  dtaooloured,  as  from  extraTUation  of  bloud.    Fluctu- 
ation waa  detected  on  the  summit  of  tbe  awclliug.    This  being  opened,  pua 
171111  much  blood  clot  eacAped,  but  no  ha-iuorrhagu  udhuixI.     Two  diiye  ufter- 
WBrds  a  giish  of  arterial  blood  fallowed  ii  ill  of  cougliing.     Mr.  H.  C.  Johnson 
,  cut  down  upon  and  tied  the  common  carotid  artery.    No  un&Tourable  con- 
1  gmpunri'ii  ensued.     Nine  days  al'ter^'arda  the  ligature  was  found  loose;  it 
*  Boon  eawe  away.    Tbe  wound  healed  ;  and  on  June  12tb,  twenty-seven  days 
after  tbe  operation,  the  child  was  discharged  in  a  very  ftivoiirable  state. 

In  some  cases  portions  of  food  or  other  contents  of  the 
pharynx  may  pass  through  the  wound  and  set  up  inflnmrnation, 
followed  by  abscess.*  In  other  cases  fi-agmeuts  of  the  foreigo 
substauco  which  has  produced  the  wound  may  be  broken  ofiF, 
and  remain  impacted,  and  give  rise  to  simiUir  results.f 

Slight  wounds  of  the  u^uphagus,  sucli  as  may  bo  produced 
daring  the  passage  of  hard,  sharp  substances  towards  the 
stomach,  usually  heal  without  serious  symptoms.  Dangerous 
consequences,  however,  may  ensue  if  a  wound  of  this  portion  of 
the  gullet  is  accompanied  by  severe  iiyury  of  neighbouring 
])arts,  as  is  shown  by  the  following  case,  related  by  Dr.  Pttrkes.:J 

A  young,  healthy,  atkletie  juggler,  on  the  eveoing  of  Januar}'  ^4,  wna  eibib- 
iting  the  trick  of  swallowing  a  eword,  mode  of  iron,  about  llWo  feet  long,  three- 
^uarten  of  an  inch  broad,  and  round  and  blunt  nt  the  end.  When  he  had  passed 
the  sword  nearly  to  the  root  of  the  neck,  he  felt  it  atrlke  against  some  obstncle, 
past  which  ho  violently  pushed  it.  lie  immediately  withdrew  tbe  aword,  gave 
a  sudden  k'up  in  the  aii',  then  fell  and  faiutod.  When  he  recovered,  be  vomited 
Violently.  The  vomited  matters  consuted  of  the  contents  of  tbe  stomach,  with- 
out the  slightest  tiuge  of  blood.  Intense  pericarditis,  marked  by  chaTacteriBtic 
Symptoms,  came  on  forty  mintites  after  the  accident,  and  be  died  in  (he  evening 
iifft  tbe  Mcoud  day.  The  awurd  bod  penetrated  the  nntehor  wall  of  the  ccfiopha- 
voB  five  and  a  half  inches  below  the  pharynx,  and  passed  into  the  pericardium. 
£,yinpb  was  effu^  owr  the  whole  parietal  and  Tiuceral  puricardiuni.  The 
importjuit  blood-vessels  and  other  organs  in  the  neighbourhood  were  uninjured. 

•  See  C.  H.  Moore,  Lancri,  16<W,  vol.  ii.  p.  S87. 
,     t  See  Vincent,  Med.-Chir,  Trans.  voL  xxix.  p.  38.     Larrey,  Clinvpie  cftintr- 
^iade,  t  ii.  p.  1^ 

t  AiM.  Tnms.  London,  1&4&4),  p.  40. 
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In  some  instances  the  walls  of  the  oesopha^s  have  bee 
perfonited  by  tht*  sargeon,  while  attempting  to  pass  a  bougie  o 
tube,  in  certain  di&cased  conditions  of  the  parts.  In  some  su 
cases  the  instrument  has  passed  into  the  mediastiuum ; 
otliers,  oven  into  the  pleural  cavity, 

111  all  cases,  in  which  there  is  reason  to  suspect  the  existence 
of  any  serious  internal  woxuid  of  the  gnllet,  solid  food  sbonid 
be  intei'dicted,  and  only  the  blandest  fluids  swallowed.  Indeed, 
it  may  be  better  that  no  attempt  to  swallow  should  be  made 
until  time  has  been  allowed  for  healing  to  take  place  to  a 
certain  extent.* 

Kare  instances  are  on  record  in  which  the  oesophagus  hofl 
been  niptured  during  violent  vomiting. 

Bnerliaavnt  relfttes  the  nase  fif  the  liaron  Vasaeiuipr,  whii  liabitually  made 
himself  mmit  afler  t*xc4!ju  nt  tfl1>I«,  At  la»t,  whilu  romiting'  very  viol4*ntlj,  lie 
WAS  seized  with  8udden  ]>aiit,  and  died  in  oightepn  houra.  TransTeTse  ruptara 
of  tht)  OGsopliague  (whicli  was  otherwise  healthy)  was  found  three  fioj^n 
l)n>Adch  abovA  tli^  diaphmgni.  A  roceot  cam;  ia  narrated  by  Dr.  Orii£n  }  o( 
Bnnbury,  in  which  thu  ueaopbagud  of  a  healUiy  mail  waa  rupturud  duriiig  Ti<^l 
Tutnitlng. 

Other  Injubies  op  the  Air  Passages  by  Meohaihcai. 
Violence. 

The  following  injuries,  singly  or  complicated  one  with  anotJiefv 
may  be  caused  by  manual  compression,  blows,  kicks,  falla  upon 
pr\>jccting  comers  or  edges,  or  by  hanging,  or  other  modes  of 
straugulation. 

1.  Contttsiona. — ^A  blow  upon  the  larynx  may  prove  suddenly 
fatal  by  shock,  or  by  arrest  of  rRspiratiou  from  spasm  of  tlnJ 
glottis.  If  life  is  not  altogether  extinct,  litryngotoiny  should 
be  at  once  performed,  a  tulH'  introdnced,  and  iirtificial  respira^ 
tion  kept  up  as  long  as  needful,  or  while  hope  remains.  §  Short 
of  an  immediately  fatal  result,  ineensibility  of  longer  or  ahorte' 
duration  is  a  common  effect  of  a  blow  or  other  sudden  pressure 
upon  the  air  passage.  The  victims  of  the  street- garotter  ten 
thus  rendered  imconscious  before  tliey  are  robbed,  and  oft^^ 


I 
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•  See  a  remarlcable  instanco  of  a  partially  cicatriwd  wound  of  the  OMOpIi** 
pas  burst  open  by  solid  food  which  escaped  into  the  thoracic  cavity.    Ltfr^.*' 

Clittii^tre  rhir.  t.  ii.  p.  101. 
t  Boerhaaro.     Qiiritncl  by  Hnrtaloup,  op.  dt  p.  23. 
5  Zanoti,  Sept,  4,  L8(»,  p.  .'137. 
5  See  a  caae  by  Lisluu  in  the  Edin.  Med.  and  Snrg.  Juttrnai,  toL  six.  p.  ^"^ 
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remain  so  for  some  time  afterwards.  Sometimes  the  symptoms 
which  foUow  a  blow  upon  the  larynx  are  less  severe,  and  may 
be  sabdaed  without  having  recourse  to  any  operative  measures. 

The  symptoms  which  commonly  attend  contusions  of  the 
larynx  are  great  pain  and  tenderness  about  the  seat  of  the 
injury,  more  or  less  swelling  in  the  neighbourhood,  enfeeble- 
ment  or  total  loss  of  voice,  with  little  or  no  difficulty  of  breath- 
ing. Best  of  the  parts,  and  the  application  of  leeches  and 
warm  anodyne  fomentations,  constitute  the  treatment  generally 
required.  Antimonials  and  mercurials  may  be  useful  in  some 
instances. 

2,  Frcieture  of  the  hyoid  hone, — Fracture  of  the  hyoid  bone  is 
a  rare  but  well  recognised  accident.  It  is  usually  caused  by 
direct  violence,  but  in  some  instances  has  been  attributed  to 
muscular  action.*  It  is  occasionally  found  to  have  occurred 
during  execution  by  hanging,  but  not  so  frequently  as  some 
have  supposed-t  The  parts  usually  injured  are  the  comua, 
at  or  near  their  junction  with  the  body.  One  or  both  may  be 
broken.  Much  displacement  of  the  fragments  generally  occurs. 
The  symptoms  are  pain  in  the  neck,  inability  to  turn  the  head, 
dysphagia,  or  even  total  inability  to  swallow.  The  voice  is 
hoarse,  the  patient  having  great  difficulty  and  pain  in  speaking. 
Symptoms  of  suffocation  occasionally  occur,  or  may  be  pro- 
duced by  simple  protrusion  of  the  tongue.  On  examining  the 
throat  externally,  crepitus,  or  some  irregularity  may  be  detected ; 
and  on  looking  into  the  mouth,  not  unfrequently  ecchymosia 
and  swelling  of  the  mucous  membrane  may  be  found.  The 
fragments  occasionally  perforate  the  mucous  membrane,  and 
more  or  less  bleeding  may  occur. 

In  an  interesting  monograph  on  'Diseases  and  Injuries  of  the  Hyoid  Bone,'t 
Oibb  has  brought  together  more  or  less  complete  details  of  thirteeu  cases  of 
fracture.  In  four  of  these  the  right  comu  was  broken,  in  five  the  left ;  and  in 
<uie  (that  of  a  child)  the  middle  of  the  body  of  the  bone  was  broken.  In  two 
the  predse  seat  of  the  injury  is  not  stated.  Two  of  the  cases  terminated 
fatally. 

Treatment. — The  displaced  fragments  must  be  restored  to 
their  proper  position.  This  may  be  effected  by  passing  the 
finger  of  one  hand  into  the  throat,  and   by  the  other  hand 

•  Sriti^  and  Foreign  Medico- Chirurgical  Review^  toI.  viii.  p.  540. 
t  Casper,  op.  eit.  toI.  ii.  p.  174.    Taylor,  MedicalJurigpfudatce. 
J  On  Disea«e$  and  Injuries  of  the  Hyoid  or  Tongtte  Bone,  by  G.  D.  Gibb,  M.D. 
UhurchiU,  London,  1862. 
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manipulating  the  bone  externally.  The  patient  should  be  kept 
qniet,  every  attempt  at  BpeecU  avoided,  and  antiphlorjistic  regi- 
men adopted.  Inflammation  may  bo  relieved  by  tlie  application 
of  leeches.  If  g^-eat  difficulty  of  breathing  should  supervene, 
laryngotomy  must  be  performed.  If  the  patient  cannot  swallow, 
or  Ends  great  difficulty  and  pain  in  doing  bo,  the  nse  of  the 
(esophageal  tube  is  requisite.  If  the  passage  of  this  tube  pro- 
duces much  pain  or  inconvenience,  nutrient  enemata  must  be 
administered. 

Th«  fnUowing*  c»e  described  bj  LalesquA  *  afTorda  a  pood  example  of  frac- 
ture of  the  hvnid  bone.  A  marine,  used  Mxty-Mten,  bad  hie  throat  Tiolently 
cli'Dched  by  the  hand  of  a  powerful  fuivenary.  At  the  mument  there  waa  very 
acute  pun,  mid  the  aenButiou  of  a  solid  bodj  broaking.  Tb«  pain  was  nfrgra- 
Tftted  by  evoiy  effort  to  speak,  to  swallow,  or  to  move  the  tongue ;  deglutition 
was  tuipoBidble,  articulation  mdistinct,  and  he  won  unable  to  ojM-n  biii  luutith 
without  a  ^At  deal  of  pain.  Th«  luft  hora  was  broken  near  the  body  of  th« 
bone,  and  had  pierced  the  mucoua  nmmbrane,  and  pven  rise  to  conddenble 
hsemorrhage.  lie  whs  fed  by  an  oeitopbagus-tube  for  twenty-fire  days,  and 
ultimstoly  lecovered. 


Cases  have  occurred,  in  which  detection  of  the  firacture 
been  less  easy  than  might  have  been  expected. 

The  followinfr  is  an  illtiatration :  A  labourer,  aged  sixty-three,  fell  from  a 
wa^^gnn  on  bis  face.  Much  blood  issued  &oni  his  month.  Ho  compluned  of 
Mvere  pain  in  the  neck.nnd  was  unable  to  turn  his  head.  Ilis  voice  was  faoane 
and  diificult;  be  could  not  swallow;  on  attempting  to  drink,  violent  coughinfc 
was  excited,  and  the  fluid  waa  ruJHct«d<  The  tongue  was  freely  moveabletand 
there  vi&s  no  pain  on  depressing  it  The  epiglottic  did  not  appear  to  cover  tie 
larjiiix  completely,  nor  to  be  in  its  exact  position.  Neither  crepitus  uor  unuxual 
mobility  could  be  perceivwd  (ibout  tiio  hyoid  bone,  which  seemed  to  pre«em  iti 
continuity.  The  case  was  suppoiied  to  be  one  of  injury  of  tlie  laryngwl 
nerves  and  muscles  and  of  the  puemnogaatric  nerve.  Medieine  and  food  ««n 
administered  by  an  elastic  tube.  The  piiln  in  the  neck  subsided,  and  iti 
motions  were  restored.  A  hectic  cough  from  which  be  had  long  sufieied 
remaiued.  The  cough  iucreased,  the  voice  became  scarcoly  audible,  and  the 
patient  died  exhausted  ekren  days  after  the  occurrence  of  the  accident.  On 
dissection,  fracture  of  the  hyoid  bouu  wius  found.  'One  of  Ibo  Urge  comtu 
was  broken  and  had  becnme  tinnly  embedded  between  the  epiglottis  and  rims 
glottidifi,  iuducing  therai»ed  position  of  the  epiglottis,  loss  of  voice,  and  diHicul^ 
in  swallowing.'  t 

3.  Dielocaiion  of  ike  hyoid  hone. — Gibb  has  recorded  J  in  the 


*  Journal   miv.   et  Aebdom,,  mare  1833.     Also  American  Jotimal  Medieoi 
Scunce*,  voL  xiil  1833,  p.  230. 

t  Jirit.  and  FoTfign  Mi^l.-Ckir.  Seoiew,  1861,  vol.  viii.  p.  640. 
Jahrhacher,  ToL  Ixxiii.  p.  2I/i, 

(  Op.  dt.  p.  20,  and  Tram,  of  ihe  Path.  Soc,  London,  vol  x.  p.  00. 
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followiug  words  a  case  of  dislocation  of  the  hyoid  boue  iu  a 
patient  imder  his  care. 

The  pBtieot,  a  man  aged  fortj-fiTe, '  would  feci  a  sudden  click  in  the  tffi  side  of 
his  neck,  which  produood  asciusation  n.-*  if  .tinnettunif  wim  atUtkinf^  iu  hi^thivmt. 
On  examination,  this  appeared  to  me  to  dejiHiid  upnti  a  diitplacement  of  the  left 
hom  of  the  h  void  bone,  and  wna  (fi-uerhlly  reduced  by  throwing  the  head  back- 
WKtds,  towarda  the  n'ffht  side,  so  as  to  stretch  the  musclea  of  the  neck,  and  then 
nddonly  deprcwing  the  lower  jaw,  and  so  putting  the  dopreesora  of  the  hyoid 
bone  into  operntiDn.  He  died  some  ycara  aftor  of  pulmnnary  consumption.  On 
examining  his  throat  after  death,  I  found  a  aort  of  pouch)  which  answcrtnl  the 
pUTpoee  of  a  aynoTial  capsule,  embracsQ^  the  horaa  of  the  left  thyro-hyoid  arii- 
eolation,  It  was  filled  with  a  clear  fluid,  had  a  comparatirelj  large  rhomboid 
•enmoid  bono  developed  in  ita  outer  wall,  and  permitted  an  extraordinary 
amount  of  motion.'  This  was  the  fourth  caao  of  the  kind  which  had  come 
under  the  notioo  of  Gihb.  All  thu  patiuuta  wure  males.  lie  subeeijuuDtly  met 
with  a  fifth  caae  in  which  the  patient  was  a  female. 

Reference  is  made  in  the  work  quoted  to  a  paper»  read  in 
1848  before  the  Parisian  Medical  Societf,  by  Dr.  Ripley  of 
8outU  Carolina,  ou  *  Dislocations  of  the  Ob  Hyoides,  especially 
illustrated  in  lus  owu  person,  and  the  manner  of  reducing 
them/  The  latter  process  consisted  *  in  throwing  the  head 
backirards  as  far  a>s  possible,  so  as  to  place  the  muscles  of  the 
neck  on  the  stretch,  then  relaxing  the  lower  jaw,  at  the  same 
time  gently  pressing  or  rubbing  over  the  displaced  part,  when 
the  displacement  becomes  reduced  after  a  few  attempts  with  a 
click.' 

Two  cases  of  dysphagia  described  by  Abercrombie*  are 
considered  by  Gibb  to  have  been  '  examples  of  double  dis- 
placement of  the  thyro-hyoid  articulation.* 

4.  Fractures  of  the  cartilages  of  the  Ictrynx. — The  cartilages 
of  the  larynx  may  be  broken  by  a  fall  agajnst  Bome  projection, 
or  by  a  blow,  or  by  forcible  compression  by  the  hand  of  an 
adversary,  or  by  some  other  of  the  various  modes  of  strangula- 
tion. This  lesion  is  most  likely  to  occur  afler  ossification  has 
taken  place,  but  it  may  be  met  with  during  childhood. f  The 
fragments  may  be  so  displaced  as  to  encroach  upon  the  cavity 
of  the  larynx  or  pharynx ;  and  occasionally  the  mucous  mem- 
brane is  perforated.  Injuries  of  this  kind  are  of  extreme 
danger  to  life,  on  account  of  the  various  obstructions  to  respi- 
ration to  which  they  may  give  rise.     Such  obstructions  may 


k 


*  Dueaw$  of  tke  Stomach,  2ttd  edit.  1830,  p.  102. 

t  Out  of  twenty-wren  recorded  co^es  anal  vsed  by  Hunt,  five  wero  in  children. 
American  JourwU  of  the  Medical  Science*,  April  1600,  p.  378. 
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be  caused  eitlier  immedlatoly,  by  displacemeut  of  tbe  fractured 
portions,  by  fipasm  of  the  j^lottis,  or  by  entrance  of  bItMxl  into 
the  air  passages ;  or  sabsequently,  b}'  iutliiiiimuliou  und  a^dema 
of  tlie  lining  membrane  of  the  larj-ui,  or  by  local  or  geneni 
emphysema. 

In  nn  excellent  article  recently  published,  M.  Tl^noque  *  analjwa  fift\-tw« 
cwea  cnlltcted  from  various  Bourcea.  To  the*6  I  am  nble  to  add  ten,  two  of 
v-faich  biive  becD  uodor  my  own  core,  It  is  wgrth;^  of  special  noto,  Uiat  erery 
ca*e  in  wliicb  tbo  ciicoid  was  frOL-turud  proved  (atxl. 

The  following  ia  a  summary  of  the  sixty-two  cases. 


Cutlkgn  tncttmd. 

Thyroid  tmly  .        t        •        • 
Cricoid  nnlj    ,         .        ,        , 
Thyroid  nnd  os  hyoldea  . 
Tliyniid  aud  criouid 
Thyruid,  cricoid,  and  ob  byoides 
Thyroid,  cricoid,  and  trachoa  . 
Cricoid  ond  ttacbea 
Cricind,  txochea,  and  oi  hyoidei 
'Fr^luretof  laryDv'      « 


2Io.otcnMi. 

DmcIu. 
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Fruotures  of  the  laryngeal  cartilages  are  accompanied  more 
or  less  constantly  by  the  following  signs  and  sjTnptoms.  Tho 
general  contour  of  the  neck  is  altertul :  there  is  usually  flat- 
tening ;  but,  in  oases  in  which  lat-cral  compression  ha«  caused 
the  injury,  there  may  be  undue  prominence  of  the  pomum 
Adami.  Ecchymosis,  and  swelling  of  the  neck  due  to  eitrav*" 
sation  of  blood,  or  at  a  later  period  t-o  inflammatory  exudation, 
are  commonly  observed.  The  cartiUigea,  or  portions  of  themi 
are  abnormally  moveable.  Sometimes  crepitation  may  be 
detected;  but  this  must  be  carefully  diatinguiahed  from  the 
falrfe  crepitation  produced  by  pressing  the  coruua  of  the  thyroid 


•  GazetU  hebdomadaire,  September  25  aod  October  2, 1808.  The  foUnwing 
cnntribQtions  nre  reviewed: — Gurlt,  H»HrPi»vh  tier  KTfOchenbriiche,  vol.  ii.p.  31tl. 
W.  Jlimt,  Annr.  Journ.  of  yfed.  Set,  April  1800.  Wales,  Amer.  Joum.  Jaou- 
arv  l-Slir.  Hamilton,  Amer.  Jam-n.  April  18(17.  Svc.  Attat.  I>eeember  18(UI.  p. 
893.  r»18.  Fred^t,  COTiW<*rjr/i'"7iJ!  mr  let  Frndurrit  traumaiii/urji  tlu  iMryn-T  iParia, 
Dtdnbay,  IHflH).  K^illcr,  JCtlirt.  Mnl  Joum.  ]856,  p.  527,  824.  Ilelwig^ill 
Caspei'a  Vm-U'ljahnchnft,  18«l,  p.  342. 

For  othvr  cases  see  Duliin  Qmrt.  Jottr/t,  May  1860 ;  Lmtctft,  3  800,  p.  707 ; 
OcztUf  i/m  Ilo^iUunx,  1808,  NVe.  00  and  01. 
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cartilage  against  the  spinal  ooUimn.  Emphysema  may  occur  if 
the  mucous  membraue  is  lacerated. 

The  patient  complains  of  great  pain,  either  constant,  or  pro- 
duced or  aggravated  by  prcssnrc  or  attempts  at  swallowing  or 
speaking.  There  is  almost  always  moro  or  less  difficult)'  of 
breathing,  accompanied  by  lividity  of  face,  coldness  of  skin, 
and  smallness  of  pulse.  The  dyspnoea  may  be  caused  by  dis- 
placement of  the  cartilages,  or  abnormal  mobility  of  the  points 
of  attachment  of  the  vocal  cords ;  or  by  submucous  effusion  of 
blood ;  or  by  extravasation  of  blood  external  to  the  larj'ni.  In 
a  caao  recorded  by  Mr.  Stokes.*  blood  was  effused  in  the  neigh- 
bouring parts  to  such  an  extent  as  to  push  the  larynx  over  to 
one  Bide.  Sometimes  difficulty  of  breathing  comes  on  quite 
suddenly,  and  very  severely,  several  days  after  the  injury.  In 
such  case  it  may  be  due  to  accidental  displacement  of  some 
fragment,  or  to  the  sujiervention  of  acute  oedema. 

Convulsive  cough  and  expectoration  of  frothy  blood  may  imme- 
diately follow  the  injury.  At  a  later  period  there  may  be  copious 
expectoration  of  very  offensive  pus  ;  and  occasionally,  even  ne- 
crosed portions  of  the  fractured  cartilages  may  be  coughed  up. 
The  voice  may  be  affected  to  a  variable  extent,  Sometimes  it  is 
hoarse  ;  sometimes  enfeebled  ;  sometimes  altogether  lost. 

Fracture  of  the  laryngeal  cartilages,  however,  may  occur 
without  giving  rise  to  any  very  marked  symptoms,  and  without 
being  attended  by  displacement  or  deformity,  A  case  of  this 
kind  is  recorded  by  Gibb. 

Trcixtment. — In  simple  fractures  with  little  or  no  displace- 
ment, and  in  which  the  breathing  is  easy,  tho  parts  may  be 
steadied  and  supported  by  small  pads  of  lint  and  strips  of  adhe- 
sive plaister.  The  act  of  swallowing  should  be  carefully 
watched,  and  interdicted  for  a  time  if  it  should  occasion  manifest 
displacement  of  the  fractured  parts.  Local  aiitiphlogistics 
or  leeches  may  be  applied.  If  there  is  great  and  continued 
dyspnoea  from  the  first,  and  especially  if  there  is  much  de- 
formity of  the  laiynx,  tracheotomy  should  be  performed  at  once. 
If  the  first  difficulty  of  breathing  should  have  subsided,  the  pro- 
priety of  operating  may  be  doubtful;  but  experience  shows 
that  delay  in  such  coses  may  be  emphatically  dangerous.f    The 


•  DubliH  QHorterhj  Jmimal  of  Med.  Scieiicf,  May  TWO. 
t  See  CMea  recorded  bv  Fr«det,  GasetU  dis  Ilt'ipUanx,  1668|  Nos.  00  and  01. 
AUo  f  redutj  op.  uit. 
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dyspnoea  may  recuT  sudclenly  at  any  moment,  and  alntost  withoat 
wanilng;  and  death  may  ensue.  Tracheotomy  must  be  insisted 
on  whenever  suffocation  becomes  imminent,  at  whatever  period 
it  may  be.  The  operation  ensures  at  any  rate  temporary 
safety ;  and  it  may  afford  opportunity  for  the  restoration  of  the 
displaced  parts  to  proper  position.  Suclt  restoration  may  be 
attempted  by  external  manipulation,  aided  by  a  finger  intro- 
duced throngh  the  mouth,  or  by  a  probe  passed  through  the 
opening  made  in  the  trachea. 

In  eight  out  of  tbe  twelve  cues  Above  gumDaarisetU  is  which  recoveiy  took 
pUce,  life  was  manifestiT  snved  by  the  tintely  perfortoAQce  of  tracheotouiv,  or 
lArTD^tomy.  Aod  in  ajiotber  of  tbe  i::a«e8  (imder  my  cnre  in  Guy's  llo^ital 
in  Januan,-  1B02),  the  patient  had  apparently  made  his  last  g'oep,  but  after 
tTEcbootomy  had  been  performed,  was  hroupht  back,  as  it  were,  to  life,  by  loog- 
coDtiniicd  artiticial  respiration.  He  Ured  for  fourteen  days,  and  then  died  o( 
broDcho-pDoumonia.  Comminuted  tinctures  of  the  cricoid  and  thyroid  c&rti< 
ligca  were  found,  witli  laceration  of  the  mucous  membrane. 

5.  Rupture  of  ihs  trachea. — Partial  or  complete  mpture  of 
the  trachea  without  corresponding  laceration  of  the  soft 
ports  is  occasionally,  but  very  rarely,  caused  by  external  vio- 
lence. Such  an  injury  is  generally  fatal  from  obstruction  to 
respiration. 

Dr.  Bprgcr*  relates  the  case  of  a  man  who  was  liicked  by  a  horse  j  nst  below 
tbe  lower  jaw.  There  was  hardly  any  wound,  but  the  neck  becnme  nueli 
swollen.  The  breathinff  was  grrently  embairaiwed,  and  geneml  empbw»« 
Munn  on.  The  pationt  died  in  an  hour  and  a  half.  Tlie  tracbe*  wka  {mbA 
almost  completely  acparulod  from  the  lan.-iix,  about  n  third  of  tbe  (lonnuioB 
only  remained.  Several  ringa  of  the  trathea  were  torn  thpoujjh.  Tbe  laiyox 
itself  was  uninjured.  The  lungs  were  much  loaded  with  blood,  and  i)k 
trachea  waa  full  of  coAgula. 

In  the  following  case,  which  occurred  in  the  neighbourhood  of  Glasgow,  tte 
trachea  was  totally  divided.  A  buy,  driving  the  gin  of  a  coal-pit,  placed  him- 
self on  tbe  end  of  the  lever.  On  stretcbing  out  hia  head  tu  look  at  mimetIuD|ti 
his  throat  came  in  contact  with  a  post.  Such  waA  tbe  fuirce  with  which  he  ^ms 
going  round,  that  the  trachea  was  ruptured  acroaa.  Ho  Burrived  for  B«Tft»l 
days,  but  in  great  agony. t 

Mr.  Long,t  of  the  Liverpool  InRrmary,  has  put  on  record  ft  good  instiuiee  of 
recovery  after  rupture  of  the  trachea.  This  cnse  also  •errea  to  show  the  tn'St- 
mcnt  that  may  be  employed  under  elmilar  circumstances. 

A  railway  labuurer,  agt^d  twi-nty,  while  connecting  two  railway  curia^ 
was  caught  round  the  neck  by  the  coupling  irons,    ^hen  bruug^ht  to  tlw 


•  Met!.  Times  and  GaxHte,  1856,  p.  650 ;  from  the  Berlin  Medicm.  Zeitims, 
No.  3a 
t  Beck'a  Medical  Jtiri/ijirtidaice,  7th  ed.  p.  718. 
X  Med.  Twtai  and  Gaztttc,  July  20,  l85tJ,  and  Oct.  IS,  1859. 
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imuy,  there  was  some  abrasion  of  the  skin  of  the  neck,  a  little  swelling,  and 
ht  emphysema.    The  voice  was  subdued.     In  the  evening  there  was  some 
iculty   of  breathing,   and  considerable   distension  and   pain  in  the   neck,    i 
ailar  symptoms  came  on.  at  intervals  during  the  five  days  following  the 
ident,  and  became  at  last  so  urgent  that  an  incision  was  made  in  the  median 
a  of  the  neck.    The  finger  was  introduced  into  a  mass  of  clotted  blood,  but 
I  trachea  could  not  be  found.     On  subsequently  turning  out  the  blood,  a 
bble  or  two  of  air  escaped  from  the  lower  part  of  the  iaciaion  just  abo^e 
)  Hteroum.    On  further  examination,  it  was  found  that  the  trachea  had  been 
npletely  divided,  and  that  the  lower  portion,  from  which  the  bubbles  of  air 
ne,  had  been  pushed  on  one  side.    There  was  an  interval  of  an  inch  or  more 
tween  the  separated  portions  of  the  air  tube.     A  long  canula  was  introduced 
Dr.  Halfoid  (then  Hou»e    Surgeon),  and  the  blood  which  clogged  the 
chea  was  repeatedly  sucked  out.    The  patient  became  more  and  more  re- 
ved.    The  head  was  bent  forwards  so  as  to  diminish  the  extent  of  the  gap. 
ne  days  after  the  accident  the  tracheal  tube  was  removed,  and  a  double 
)Ce  of  gauze  placed  over  the  opening.    The  wound  entirely  closed  in  about  a 
mth.     "When  Mr.  I^ong  examined  the  patient  about  six  months  after  the 
udent,   he  observed  a  depression  to  exist  '  in  the  throat,  just  above  the 
mum,  capable  of  holding  a  walnut ; '  this  was  increased  doubly  in  depth  and 
dth  during  each  inspiration.   A  fragment  of  trachea  could  be  detected  attached 
the  lower  part  of  the  larynx  ;  below  this  nothing  was  felt  like  tracheal  rings, 
t  merely  a  fibrous  tissue ;  his  voice  waa  hoarse,  like  that  of  a  person  suffering 
<m  the  commencement  of  a  cold  ;  and  when  he  breathed  quickly  and  deeply, 
s  sound  produced  was  that  of  air  passing  through  a  narrow  tube.   '  I  presume, 
srefore,'  says  Mr.  Long,  'that  a  fibrous  tube  has  been  developed  in  the  space 
isting  between  the  upper  and  lower  ends  of  the  divided  trachea.' 

JWTJBT  OP  THE  LaETNX  PROM  THE  INHALATION  OP  FlAME. 

Mr.  Ryland  appears  to  have  been  the  first  to  direct  attention 
the  effects  produced  on  the  larynx  by  the  inhalation  of  flame, 
•  of  intensely  heated  air.  In  his  *  Treatise  on  the  Diseases 
id  Injuries  of  the  Larynx  and  Trachea,*  he  describes  the  post- 
ortem  appearances  observed  in  four  cases ;  and  remarks  *  that 
le  symptoms  during  life,  were  those  of  severe  bronchitis, 
ithout  any  of  that  peculiar  dyspnoea  that  results  from  an 
jstmcted  condition  of  the  laryngeal  aperture.'  Injuries  of 
lis  kind  are  probably  more  frequent  than  is  commonly  sup- 
>8ed.  It  ifl  easy  to  understand  how  they  may  occur.  When 
le  clothes  are  blazing  round,  or  when  tlie  sufferer  is  in  the 
idst  of  a  burning  house,  any  inspiratory  effort  may  draw  some 
jrtion  of  flame  or  hot  air  at  any  rate  as  far  as  the  glottis, 
he  intense  inflammation  of  the  respiratory  tract,  which  some- 
mes  immediately  follows  an  extensive  bum,  may  be  thus  ex- 
lained.  Such  inflammation  must,  however,  be  distinguished 
VOL.  n.  H  H 


from  the  low  form  which  bo  frequently  supervenea  at  a  lai 
period.* 

Out  of  twelve  cases  of  iDtLininiatiaii  of  tbe  lamix  from  inhnlaticn  of  flam 
under  obsprvotinn  at  St.  Ticorpe'e  riospitftl,  in  nine  tbe  neck  nnd  fnce  we 
corerelT  burnt ;  in  tbreetlie  superJicinI  burn  was  confined  to  tbe  lower  lim 
and  lower  )uirt  of  tbe  trunk.     Id  a  few  of  tbeae  cases  tbere  was  difHciiltr  ol 
rpf)piration  almost  from  tbe  time  of  the  injury ;  to  otbera,  symptoms  of  dj»- 
pnccn  camo  on  a  few  hours  afterwnrds,  or  on  tbe  lirst  nr  second  day  following 
tbe  injury.     Death  occurred  in  tbe  nmjority  of  cases  on  the  first  orflccond  day, 
but  in  two  cases  a^  latp  iwth''  nipbtb  or  ninth  day.     In  iho«e  eaws  in  wlneb  the 
bum  bad  ext^-naively  injunid  tlu;    fare  and   neck,  symptoms  of  dyspnOMl  werd 
notcKl  very  eRily.     In  (he  two  ewes  in  which  dfath  did  not  take  place  nntil  a 
roiicb  later  pcrind,  the  bum  nHocted  nnlytbo  lnw«!r  limbs  and  lower  part  of  tbe 
trunk ;  and  difficulty  of  brpHtliinp  clid  not  come  on  until  tbe  second  day  after 
the  injury,  and  at  6r8t  was  only  alight.     In  both   of  these  case*  the  affected 
pnrtM  wpftj  exteneivoly  and  deeply  injured  ;  but  it  is  proper  to  add  that  lli« 
patients  wore  at  a  priod  of  life  when  the  con«titutioDal  powers   oro  moti 
capable  of  supporting  the  shock  of  eucb  an  injury.    Tbe  patient*  in  the  other 
ca«8  wore  children  or  ojjed  persons. 

The  post-mortem  appearances  are  as  follows : — The  mucous 
membrane  of  the  mouth  is  of  a  dark  livid  colour,  or  inflamed 
and  cedematims.  The  tongue  is  occasionally  much  injected. 
The  mucona  lining  of  the  fauces,  and  sometimes  that  of  the 
pharynx,  is  of  a  brij^'ht  scarlet  hue.  The  vascularity  ceaMO,  aa 
a  rule,  at  the  junction  of  the  pharynx  and  cpsophagiis-  In  one 
case,  however,.the  redness  was  found  to  extend  about  an  inch 
along  the  cesophagus  ;  and  in  another,  the  whole  length  of  the 
tube  was  of  a  dark  livid  colour.  The  mucous  membrane  of  the 
epijflottis,  and  of  the  aryteno-epi^lottidean  folds,  is  of  a  bright 
scarlet  hue.  and  the  submucous  cellulsr  tissue  ajdeinatous.  Tbe 
mucous  lining  of  the  larynx  and  trachea  is  inflamed,  and  sbreds 
of  lymph  are  occasionally  seen  on  its  surface.  The  liniiaf 
membnine  of  the  bronchi  is  often  inflamed,  and  the  tubes  sK 
loa«le<l  with  thick  yellow  mucus.  The  pleunc  are  rarelj" 
affected.  Tbe  lungs,  in  most  cases,  are  either  congested  or 
sprinkled  with  patches  of  a  vivid  red  colour,  or  in  more  wl- 
vanced  stages  of  inflammation. 

In  very  extensive  bums  respiration  is  commonly  much  ac- 
celerated ;  and  consequently,  the  early  detection  of  hu-yng6Al 
inflammation  may  sometimes  be  difficult. 

The  treatment  should  be  antiphlogistic.  Calomel  and  anti- 
mony may  be  administered  with  advantage,  in  small  but  fre- 


•   Treatvu^   on   the    Dixrwr*  and  Injuriet  of  the  Larynx  and   Trachta,  by 
Frederick  Uyland,  1837,  p.  274. 
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qtipntly  repeated  doses,  as  sooq  oa  croupy  breathing  indicates 
the  existence  of  inflammation  of  the  larynx.  Ifc  must  be  borne 
in  mind,  however,  that  in  the  low  forms  of  pulmonary  inflamma- 
tion, which  so  frequently  follow  severe  burns,  the  very  opposite 
treatment  is  required. 

SOALD   OP   THE    LaKTJM. 

Dr.  Marshall  Hall  *  appears  to  have  been  the  first  to  publish 
a  full  account  of  this  form  of  injury. 

The  accident  happens  usually  to  young  children,  and  gene- 
rally occurs  during  attempts  to  drink,  by  mistake,  boiling  water 
from  the  spout  of  a  tea  kettle  or  other  culinarj'  vessel.  The 
effects  of  such  attempts,  except  in  a  few  rare  instances,  are  not, 
as  might  be  supposed,  to  cause  injury  and  inflammation  of 
the  cEsophagus  and  stomach.  Fluid  of  boiling  temperature 
taVen  into  the  mouth  is  rarely,  if  ever,  swallowed.  It  is  arrested 
in  its  onward  course  by  spasmoaic  Eiction  of  the  muscles  of  the 
pharynx,  and  efforts  to  expel  it  are  almost  instantaneously 
made.  During  these  efforts  it  is  possible  that  some  of  the  fluid 
may  accidentally  enter  the  upper  orifice  of  the  larynx.  It  is 
more  probable,  however,  that  the  result  is  produced  in  the  fol- 
lowing manner.  The  moment  the  hot  water  touches  the 
interior  of  the  mouth,  acute  pain  is  felt,  and  the  child  is 
instantly  incited  to  scream.  Preparatory  to  the  scream,  a 
sudden  insjuratory  effort  is  involuntarily  but  neceasiirily  made. 
By  this  effort  some  of  the  boiling  fluid,  or  hot  steam  from  it, 
may  be  drawn  into  or  towards  the  larynx.  And  thus  the  upper 
part  of  this  portion  of  tlie  air  tube  may  be  scalded,  together 
with  the  interior  of  the  moiith  and  fauces.  In  many  cases, 
however,  the  larynx  itself  is  not  actually  scalded,  but  becomes 
speedily  implicated  by  extension  of  inflammation  and  cedema 
from  the  fauces.  In  other  cases  spasm  of  the  glottis  may  be 
excited,  and  give  rise  to  the  belief  that  the  larynx  has  be^n 
directly  implicated  in  the  injury. 

Immediately  upon  the  receipt  of  the  injury  the  suff-rer 
screams  violently,  and,  by  instinctively  applying  both  hands  to 
the  mouth,  indicates  the  part  injured.  On  examining  the  mouth, 
the  whole  imier  siuface  is  found  infliimed,  swollen,  and  vesi- 
cated and  the  soft  palate  and  fauces  present  similar  apjxiar- 
ancee.     This  condition  of  the  parts  is  attended  by  great  pain, 

'  Med.-Chir.  Trans,  vol.  xii. 
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and  difficulty  iu  swallowinfj,  or  even  total  inability  to  do  so, 
Thore  is  more  or  less  hoarseness  of  the  Toice,  The  cliUd 
becomes  restless,  aiid  symptoms  of  inflammatory  fever  soou 
appear.  Within  t^vo  or  three  hours  the  respinttion  may  become 
affected.  Sometimes  a  delnsive  period  of  prolonged  calm  fol- 
lows the  injury,  and  after  several  hours»  almost  suddenly  gives 
place  to  an  access  of  alarming  symptoms.  Inspiration  becomes 
difficult,  and  is  accompanied  by  a  hoarse  croupy  sound,  and 
aggravated  by  occasional  attacks  of  spasm.  The  difficulty  may 
increase  gradually  or  very  rapidly.  In  many  cases  the  child 
suffers  from  frequent  vomiting.  Unless  these  symptoms  are 
soou  relieved,  the  face  becomes  livid,  tlie  extremities  cold,  the 
respirations  more  hurried  and  oppressed,  the  voice  quite  lost, 
and  the  child  gradually  sinks  into  a  state  of  collapse  ;  or  death 
takes  place  in  a  tit  of  suffocative  spasm.  In  some  cases  the 
little  patients  recover  frt>m  imminent  danger  witliia  three  or 
four  days,  or  even  earlier.  In  other  cases  death  from  suffoca- 
tion speedily  ensues ;  or  if  this  is  prevented  by  the  timely  per- 
formance of  laryngotomy,  tracheal  or  pulmonary  disease  may 
prove  fatal  at  a  later  period. 

After  death  indications  of  infiammution  of  the  lining  mem- 
branes  of  the  cheeks,  fauces,  and  tongue  are  found.  Tlieee 
parts  are  swollen  and  corrugated ;  and  the  mucous  membwte 
ia  raised  into  blisters,  or  covered  with  whitish  patches.  There 
is  redness  and  swelling  of  the  pharynx,  and  in  one  ca«e,  relalfid 
by  Mr.  Gillinan,*  *  the  oesoplia^is  to  within  a  short  diatancff  of 
the  cardiac  orifice  of  the  stomach  presented  the  usual  upi)«ir- 
auces  of  a  scald.'  The  mucous  membrane  of  the  epiglottis,  oml 
the  glosso-epiglottideau  and  ai^teno-epiglottidean  folds,  w** 
thickened,  from  effusion  of  lymph  into  the  subjacent  areolar 
tissue.  Occasionally  this  occurs  to  such  an  exttmt  as  to  olo«e 
the  upper  orifice  of  the  larynx ;  but  the  rodenia  never  eitemh 
below  the  true  vocal  cords.  In  case  the  patient  has  lived  ouIt 
a  few  hours,  the  mucous  membrane  below  the  rima  maybe 
quite  healthy.  In  case,  however,  the  patient  has  survired 
longer,  the  mucous  membrane  of  the  trachea  and  bronchi  is,  w 
a  rule,  highly  inflamed,  and  occasionally  covered  by  adveutitioo* 
membrane  similar  to  that  produced  in  cronp;  or  the  tnbfs 
may  be  loaded  with  thick  viscid  mucus.  In  such  cases  tlif 
lungH  are  usually  congested,  and  some  of  the  pulmonary  tissue 
is  in  a  state  of  hepatisation. 
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The  symptoms  and  post-mortem  appearances  show  that 
injuries  of  this  kind  may  cause  death  by  suffocation,  eitlier 
rapidly,  from  violent  in6amraation  of  the  larynx,  or  more  slowly, 
through  extension  of  inflammation  to  the  branchi  and  luDg;8. 

Treatment, — ^Tl^e  most  active  antiphlogistic  treatment  must 
be  employed.  Leeches  should  be  applied  to  the  throat  in  the 
immediate  vicinity  of  the  larynx,  the  number  being  propor- 
tioned to  the  age  and  strength  of  the  patient,  and  the  lu'gency 
of  the  sjTuptoms. 

Counter  irritation  by  blisters  applied  to  the  upper  part  of  the 
chest  may  be  of  beneiit  in  somR  cases. 

Calomel  may  be  administered  iu  doses  of  two  or  three  grains 
every  hour,  until  the  symptoms  are  relieved,  or  imtil  indica- 
tions of  constitutional  effects  ap(>ear.  The  dose  may  tben  bo 
diminished  and  given  at  loss  frequent  intervals.  The  advantage 
derived  from  the  use  of  calomel  in  these  coses  was  first  pointed 
out  by  Dr.  Wallace  of  Dublin.  It  has  recently  been  strongly 
ui^ged  by  Mr,  Croly*  of  Dublin  and  others.  Numerous  instances 
have  occorred,  in  which  the  exhibition  of  this  remedy  has  been 
followed  by  the  most  marked  rehef.  It  occasionally  happens 
that  the  patient  is  unable  to  swallow :  under  such  circum- 
stances mercurial  inunction  may  be  employed.  Indeed,  Ifr. 
Croly  recommends  inunction  simultaneously  \vith  the  adminis- 
tration of  calomel.  I  have  seen  the  best  results  follow  the 
administration  of  antimony  and  aconite  in  small  but  very  fre- 
quently repeated  doses.  One  or  two  minims  of  the  antimonial 
wine,  with  a  quarter  or  httlf  a  minim  of  tincture  of  aconite*  may 
be  given  at  first  every  quarter  of  an  hour ;  then  every  half  hoiu' ; 
and  subsequently  ut  longer  intervals,  according  to  the  effect 
produced. 

If  the  sjTnptoms  are  not  reheved,  and  suffocation  appears 
imminent,  laryngotomy  or  tnicheotomy  must  be  porformL-d.  It 
is  impossible  to  lay  down  any  precise  rules  as  to  the  conditions 
under  which  the  operation  may  become  necessary.  It  must 
be  left  to  the  judgment  and  discretion  of  the  practitioner  to 
decifle,  after  having  taken  into  consideration  each  point  in  the 
particular  case  before  him.  As  a  general  rule,  however,  in  the 
opinion  of  most  surgeons  of  experience,  it  is  desirable  to  delay 
the  operation  as  long  as  possible.  But  tlie  patient  must  bo 
carefully  watched ;  and  the  surgeon  must  be  prepared  to  operate 
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nt  any  moment  It  sliould  be  remembered  that  tliough  tlie 
operation  may  reliove  the  patient  from  impending?  suffooation^ 
it  has  comparatively  little  effect  in  subduing  the  inflammation 
set  Tip  by  the  injury.  It  affords  rest,  however,  to  the  injured; 
part ;  and  saves  it  from  being  irritated  by  the  passing  breath. 

Tbe  slRtistical  wsulta  of  trAcbt-ntoiny  in  ctufa  of  scAltU  ami  liiirns  of  tUe  Urrnx, 
ore  certAiDly  not  oiK'ouraging.  But  it  must  he  bome  in  mind  timt  tli«  AM-idnnt 
is  at  best  xery  danfrerous.  And  it  is  odI.v  in  the  worst  casee  tbat  the  aperntion  U 
prfonncd.  Out  of  28  cases*  of  inichcotomj  m  scald  of  the  larynx  (of  which 
I  have  notea)  2ii  tertuinMtud  fatally. 

Scartficntion  of  the  inflamed  and  oedcmatous  niuoons  mem- 
brane of  the  ba«k  of  the  fauces,  and  about  the  upper  part  of 
the  larynx,  often  affords  manifest  relief,  and  never,  if  carefully 
performed,  can  be  productive  of  mischief.  The  operation  may  be 
performed  with  comparative  ease  by  means  of  a  stroug,  sharps 
curved  '  needle-ia-handle,'  or  a  curved  bistouTy  defended  to  m 
within  a  sixth  of  an  inch  of  it-s  point  by  a  strip  of  sticking- 
plaster  ;  or,  better  still,  by  means  of  the  instrument  figurwl 
below,  designed  by  Mr.  Tudor,  formerly  of  the  Dreadnought, 
and  by  him  named  the  epiglottome. 

Flo.  03. 


Tb<*  Epiglottome. 

The  finger  of  the  left  hand  must  be  introduced  well  into  the 
back  of  tlio  mouth  or  pharynx,  and  made  use  of  to  defend  anil 
guide  the  point  of  the  instrument.  Several  punctures  may  be 
made  into  the  swollen  parts.  lu  some  cases  it  may  be  possible 
to  use  the  laryngoscope  witli  advantage. 

Injobies  op  the  Larynx  from  DRiifKHfG  thk  Coscbntiuted 
Acids,  and  other  Corrosive  Liquids- 

The  concentrated  acids,  and  other  irritant  fluids,  are  some- 
times swallowed  with  suicidal  intent,  and  at  other  times  are  takeu 
accidentally.  If  taken  intentionally,  the  fluid  may  be  swallowwl 
without  the  slightest  complaint  of  uneasiness  or  pain.  Mr- 
Porter  says :  t  *  I  have  known  a  young  girl,  after  taking  sul- 

•  Collected  from  various  publicfttioDSj  in  Ouy*»  Ilt^pilnl ;  or  olDewbcre  unjvt 
my  own  obaen-fitioa. 

t  Op.  cit.  p.  i"a 
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phuric  acid,  sit  quietly  and  drluk  tea  with  eonie  females^  who 
were  afterwards  suspected  of  pobouiiig  her,  althou^'h  the  dose 
had  been  ao  powerfid  that  she  died  in  a  few  hours;  and  I 
am  aware  of  a  man  who  took  a  seoond  glass  of  the  same  acid, 
because  he  thought  the  first  was  not  suificientl)*  quick  iu 
dispatching  him.'  In  cases  of  this  kind  the  larynx  is  seldom 
iigured.  Notwithstanding  the  pain  necessarily  produced,  and 
the  highly  irritating  nature  of  the  liquid,  tlie  determination  to 
swallow  it  is  so  great  that  it  passes  over  the  epiglottis,  along 
the  cesophagus,  and  into  the  stomach,  without  producing  any 
iijury  to  the  upper  cud  of  the  air  passage.  But  if  tlie  Buid  is 
taken  accidentally,  the  eifect  may  be  similar  to  that  produced  in 
cases  in  which  boiling  water  is  taken  into  the  mouth.  Tho 
presence  of  the  irritating  fluid  excites  such  an  amount  of  spatsin 
of  the  muscles  of  the  pharynx  and  larynx  as  entirely  arrests 
its  com-se  along  the  gullet.  At  the  same  time  instant-aneous 
efibrts  at  expulsion  are  made,  and  the  fluid  may  be  forcibly 
ejected  through  the  nostrils  and  mouth.  During  these  cftbrts  it 
is  possible  that  some  ol  the  Buid  uxiiy  enter  the  larynx.  It  is 
more  probable,  however,  that  the  fluid  is  drawn  iu  by  a  sudden 
iuspii*atory  effort,  excited  in  the  manner  suggested  iu  the  above 
account  of  scalds  of  the  larynx,  p.  407. 

The  post-mortem  appearances  are  consequently  liable  to 
differ  iu  these  t^vo  classes  of  cases.  In  instiinces  in  winch 
corrosive  liquids  have  been  swallowed  intentionally,  the  lips  are 
deaiccated  and  charred,  or  corroded,  and  ai'e  covered  with  white 
patches,  or  discoloured  in  a  manner  varying  with  the  nature  of 
the  liquid;  tho  tongue  is  similarly  affected,  and  swollen;  the 
soft  palate  and  fauces  are  highly  vascular;  the  cesophagus  is 
usually  more  or  less  affected  throughout  its  whole  extent, 
everywhere  congesteJ,  and  in  places  very  dark  in  colour ;  the 
lining  membrane  of  the  stomach  is  often  blackened,  and  some- 
times disintegrated,  portions  of  it  l^ang  flocculent  and  loose, 
Oa  the  other  hand,  in  instances  iu  which  these  fluids  have 
"been  taken  accidentally,  the  injuries  are  for  the  most  part 
limited  to  the  mouth,  fauces,  pharynx,  and  larynx.  But  some- 
1:imes  the  trachea  and  bronchia!  tubes  are  reached.  Indeed, 
Dr.  Oull*  has  recorded  a  remarkable  case  in  which  sulphuric 
Kieid  passed  into  and  partially  destroyed  both  lungs. 

The  particular   eflects  and  appcaiunces   to  which  different 
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corrosive  liqnids  give  rise  when  swallowed,  and  the  manner  ml 
which  they  arc  liable  to  affect  the  air  passages,  are  very  fully] 
described,  and  unmerona  examples  are  quoted,  by  Dr.  Taylor,  in  I 
his  ti-catise  on  Medical  Jurisprudeuco.* 

In  some  cases  it  would  appear  that  inflam^mation  of  thai 
larynx^  at  least  to  such  an  extent  as  to  impede  respiration,  j 
never  takes  place. 

Cases,  however,   occasionally   happen   in  which  rery  acut-e 
symptoms  of  laryngitis  come  on  very  soon  after  the  accident. « 
These   symptoms   may  be  the  direct  result  of  injary  to  thej 
larynx  it,<jelf,  or  they  may  be  due  to  extension  of  iiiflamination 
from  the  injured  fauces  or  pharynx,  ■ 

If  the  liquid  taken  is  of  a  volatile  or  ftiming  nature,  8«f 
ammonia,  or  nitric,  hydrochloric,  or  acetic  acid,  the  fumes  maj 
be  iiihaJed,  and  give  rise  to  inflammation  of  the  larynx  and  other 
parts  of  the  respiratory  tract.     Many  fatal  cases  of  this  Hud 
are  on  record.f 

Treaimtmi.—The  same  treatment  should  be  adopted  as  is 
applicable  to  larj'ngitis  from  other  causes.  Leeches  and  fomen- 
tations should  be  used  externally,  and  calomel  administere<l  in 
small  but  frequently  repeated  doses.  If  the  symptoms  are  not 
relieved  by  these  means,  and  suffocation  appears  imnunent, 
tracheotomy  should  be  performed.  In  such  a  case  the  surgeon 
operates  to  rescue  the  patient  from  impending  death ;  but  tiif 
extensive  mischief  produced  by  the  contact  of  the  poisou  witli 
the  neighbouring  pai-ts,  or  more  distant  organs,  generally  leads 
to  a  fatal  issue. 

Three  cawa  of  thifl  kiod  in  which  tracheotomy  was  performed  have  recaitly 
been  under  obserrntion  in  Ciuj's  IlospitJil.  In  one  case  the  pfttJent^  who  hii 
tiken  stroQ^  acetic  acid,  recov«n.'d.  In  tLi*  nthertwo,  denth  resulted  from  tlie 
eifecUi  of  the  injury.  In  one  of  these,  hiilphiiric  ftciil  hftd  Ikwn  takea  Tie 
parts  about  the  glottis  were  bo  swoUeu  na  to  cause  complete  closure.  In  ^^ 
other  aiHe,  carholic  acid  had  hecn  taken.  Tho  bronchi  were  choked  wiihbrt'n' 
thick  mucu8  smulling  stcojagly  of  the  poison. 


FoBEiGX  Bodies  in  the  Aib  Fab8A6-ss. 

Foreign  bodies  of  the  most  diverse  kinds  occasionally'  cn^'^ 
the  air  passages,  and  imperil  or  more  or  less  speedily  deetroj 
life.    Among  the  foreign  substances  that  have  been  mtist  ft^ 

•  Pnnciples  and  Practire  of  Al^UcaiJurispnuiMce,  by  Alfred  S.  Tftvlar,  M.*^- 
Ift05,  p.  ICO  et  seq. 

t  Crw  nf  Mr.  lUywood.  LaneM,  April  1854,  p.  430.  Case  of  Mr.  Su>««*r 
Chemivai  A'f/r«r,  Maich  ltttl3,  p.  132,  &c. 
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qiientlr  found  in  the  nir  passages,  may  be  enmnerated  portions 
of  fixtd,  plnm  and  cherr)'  sktues,  peas,  beans  of  varioos  kinds, 
acoma,  nutshells,  melon  and  pumpkin  seeds^  ears  of  grass, 
grains  of  corn,  portions  of  bone,  teeth  artificial  and  natiu-al, 
shells,  buttons,  button  moulds,  piepea  of  money,  musket  balls, 
shot,  Hiid  jjebbles.  A  grf*at  many  otlier  subsfamces,  animal, 
vegetable,  and  mineral,  have  been  found  in  rare  and  exceptional 
instancos:  for  example,  puff-darts,  worms,  leeches;  claws  of 
crabs,  Ac.  In  one  instiinee,  tlie  larynx  of  a  goose  was  found ; 
in  another,  a  detached  bronchial  gland. 

Generally,  only  one  foreign  body  enters  at  a  time ;  but  cases 
have  occurred  in  which  *two,  three,  or  even  four  foreign  sub- 
stances have  entered  the  air  tube  either  simultaneously  or 
successively.** 

Some  foreign  substances  (ve<jetable  or  animal),  such  aa  peas, 
beans,  jKtrtions  of  meat,  &c.,  when  reta.ined  beyond  a  certain 
period,  are  liable  to  become  enlarged  by  imbibition  of  moisture ; 
and  consequpnt.ly  the}'  may  occlude  more  closely  tlie  part  of  the 
tube  in  which  they  are  lodged.f  Any  foreign  substance  may 
become  coated  with  insi^isaated  mucus  or  lymph  after  remaining 
long  iu  the  air  passage.  These  facts  an»  of  practical  importance, 
suite  they  go  to  prove  that  the  longer  a  foi*eigu  substance  is 
retained,  the  greater  danger  there  may  be  of  increased  ob- 
struction to  respiration. 

Liquids,  as  drinks,  medicines,  blood,  pus,  A-c,  sometimes  get 
into  the  air  passages.  As  a  general  rule,  however,  they  are 
speedily  expelled,  and  surgical  aid  is  not  required.  But  it  may 
happen  that  the  most  serious  results  may  follow  if,  from  any 
cause,  expulsion  cannot  be  quickly  effected.  Iu  such  case 
death  from  suffocation  may  ensue, J  or  inQiimmation  may  be  set 
up.  Attention  has  recently-  been  directed  to  a  class  of  cases 
in  which  suffocation  has  occurred  during  sleep,  or  during 
drunkenness,  and  in  which,  on  examination,  the  air  passages 
have  been  found  filled  with  fluid  material,  similar  to  that 
contained  in  the  stomach.  In  some  such  cases  the  lung  tissue 
has  been  observed  to  have  been  more  or  less  affected  by  the 

•  A  I«rge  Dumlier  of  inkTWling  and  <:urioti3  cnsi-s  htive  been  collected  to 
gvtiier  by  Pmfossor  Gross  of  Pliiludclpliia,  and  published,  with  pmctical  com- 
meats,  ftc,  in  an  vlnlKtrate  TreaitM  am  Foreijftt  Jtatties  in  Ote  Airl*a$$agtt ;  Fhil. 

t  Ohm.    Op.  cit.  p.  37. 

t  Bee  remarka  un  blood  in  the  car  possngee  in  the  chapter  on  Wounds  of  th« 
S«kjp.  4fi2. 
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solvent  action  of  the  gasti-ie  juice.  It  haa  been  suggested,  in 
explanation,  that  vomitiug  or  regurjjitotion  from  the  stomnrh 
may  have  tukcu  pluce  during  uuoousciousuess  ;  nnd  that,  nudi-r 
such  ou'ciuustauces,  vomited  muterial  may  have  l>e&n  drawn  V 
inspiration  from  the  pharj'^nx  into  the  air  passages.  Cases  of 
this  kind  are  duubtless  very  rare,  but  it  Is  possible  thej  maj  b^ 
more  frequent  than  is  commoidy  suppused.* 

Modee  of  entranr.e. — Forcig^n  bodies,  which  enter  the  air 
passages,  usuaJly  pass  by  way  of  the  moutli ;  but  this  is  not 
invariably  the  case  (see  p.  475). 

As  a  rule,  the  foreign  body  is  drawn  in  from  the  mouth  by  a 
strong,  sudden,  ill-timed  or  unguarded  inspii-atory  act.  Somo 
tiuies  it  may  simjily  fall  through  the  mouth  into  the  larynx,  a^ 
when  a  person  is  throwing  up  und  catching  a  coin  in  the  moath. 

The  iu;eideitt  dues  nut  happen,  as  is  popularly  supposed, 
during  the  act  of  swallowing.  But  in  exceptional  inetmccsit 
may  do  so ;  as  for  example,  in  cases  of  paralysis  of  the  musclt^^ 
of  deglutition,  and  iu  cases  of  partial  or  complete  destmcti<'U 
of  the  epiglottis.  Under  ordinary  circum&tauces  during  the 
process  of  deglutition  the  laiynx  is  elevated,  and  the  epiglottis 
falls  over  and  completely  closes  its  upper  aperture :  the  entrance 
of  the  smallest  morsel  of  food  is  thus  effectually  prevented. 

The  accident  most  fi-equeutly  ha^ipeiis  to  persuus  engaged  io 
talking  and  laughing  while  their  mouths  are  fUlud  with  food, 
or  contain  some  foreign  substance  or  other.  PropuratoTy  to 
the  act  of  speaking  or  laughing,  a  deep  inspiration  is  necessary: 
during  this  the  epiglottis  is  raised ;  the  upper  orifice  of  the  laryni 
is  opened  j  and  the  margins  of  the  glottis  are  widely  separated. 
If  under  such  circumstances,  the  mind  is  engaged  by  interesting 
conversation,  or  the  attention  is  suddenly  attracted,  the  vigi- 
lance of  the  muscles  guarding  the  aperture  of  the  larynx  may 
not  be  excited  ;  and  any  object  contained  iu  the  mouth  may  be 
drawn  by  the  current  of  inspired  air  into  the  larynx  or  trachea. 
Sometimes  a  blow,  or  unexpected  slap  on  the  back,  or  a  sudden 
desire  to  sneeze,  at  once  diverts  the  attention,  and  incites  a 
strong  iiispimtory  effort. 

Miuiy  cases  have  occurred  in  which  projectiles  in  blow-tubes, 
or  peas  or  cherry  stones  in  peaahooters,  have  been  drawn  into 
the  air  passages  by  careless  or  unguarded  inspirations. 


•  For  cflsi^s  iu  inu.<naiun,  see  L'Vhwh  mfd{cali;^o.Qi,  1808: — Cmb  of  » 
child,  by  Dr.  J.  rnin.t.     Also  Atmalva  dJIyyienc,  li^*1).  p.  471. 


^HEIGN  BODIES  IN  THE   AlB  PASf5AGES.   475 

But  tboQgh  the  mode  of  introduction  by  inlmlatiou  from  tbo 
noath  is  the  most  common,  there  are  various  otlver  ways  by 
»Uich  in  exceptional  cases  foreign  bodies  have  been  known  to 
^et  into  the  air  ptissages.  And  it  may  become  a  matter  of  some 
mportance  in  the  diagnosis  of  certain  catms  to  be  acquainted 
lith  some  of  these  ways. 

In  some  instances  foreign  bodies  pass  from  the  oesophagus 
ind  pharynx  into  the  air  passage. 

A  stout  hearty  labourer  died  sitd^lQiily  whilst  eating  his  Sunday's  dinner. 
)n  examination,  a  piece  of  meat  wmi  found  in  the  riina  gluttiiJii<,  and  h  (juauLiK 
f  luaAticatfd  hw!  oiiil  cubliaj^e  m  tbu  tiiurbt^  uiid  bruucLi.  It  tieeiutt  [irobsblu 
bat  tbu  man  bad  filled  bis  stomacb  to  cmch  an  extent  as  to  induce  vomiting', 
ud  tbat  in  consequence  of  bis  endeAVOuniig  to  inspire  at  tbu  moment  tbe  food 
VHA  being  rejected,  Mme  of  it  bad  entered  tbe  air  paautgo.* 

Again,  numerous  instances  are  recorded,  both  by  ancient  and 
nodern  authors,  in  which  lumbrici  have  made  their  way  &um 

^ stomach  into  the  pharynx,  and  thence  int<i  the  larj'iix  and 
hea.t  In  some  snch  cases  death  by  suffocation  has  resulted, 
instances  have  also  occurred  in  which  leeches,  probably  swal- 
owed  in  drinking  water,  have  passed  from  the  pharynx  into 
he  air  passage.  SI.  Vital  relates  a  case  in  which  a  living  leech 
raa  removed  by  tracheotomy  from  tbe  trachea  of  a  soldier.j 

It  occasionally  hapj[>ens  that  a  communicatiou  betvceen  the 
esophafpis  and  trachea  results  irom  long  standing  ulcerative 
ttaeaae,  as  epithelioma,  &c.  In  any  sucli  case,  foreign  bodies 
nay  pass  through  the  opening,  and  get  into  the  air  passages. 
Juch  cases  are  not  rare.  I  have  seen  several,  and  in  some  of 
hem  trticheotomy  haa  been  necessary.  Again,  foreign  bodies 
nay  enter  through  artificial  openings,  as  in  wounds  of  the 
hroat.  And  sometimes  foreign  bodies  impacted  in  the  ceao- 
ihagas  produce  ulceration,  and  pass  thi-ough  into  the  trachea.  § 

A  ctt*B|  related  hy  Mr.  Edwards  ||  of  Wolver]iam|iton,  nfTords  perliaps  tbo 
loat  remftrkaltlc  illustration  on  record  of  tbe  munntir  in  wbich  a  foreiicQ  body 
say  get  into  the  air  passagos,  aa  well  ae  of  the  extmordioaiy  source  from  whence 
Dcb  body  may  be  derived.  A  bor,  ret.  8,  playing  with  oilier  bova  about  his 
•wa  igQj  was  offended  or  struck  by  one  of  ibeiu,   H«  rau  oil'  to  tell  iln«  mother. 


Yland,  op.  cit.  p,  280. 
t  Arauaaohn,  Arch.  d«  M4d.  18.'16,  torn.  x.  p.  44. 
X  GaMttU  m^ditaie,  lis88,  p.  130. 

j  fi^giOf  Jutrital  hcldom.  quoted  with  other  cbmb  in  Diction,  eutydcp^iyve 
Qbi*.  tf/M.,  art.  T,Brynx,  pp.  70S,  6. 
f  MtJ.'Chir.  Tranf.  vol.  x-xxvL 
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Jiut  AS  he  got  home,  thirty  jard«  distnnce,  he  seemetl  to  be  in  n  fit    Ha 
etrtigvlcd  violentW  ;  hift  head  woa  thrown  back ;  his  coumenonce  anxious,  hi$ 
f«C8  diacolodreit ;  and  he  wid  onco  or  twico  tbnt  ho  shoutd  die.     lie  doniod 
hariiif;  Bwalluwed   anylhiiig,     Tmchcotumy  woa  purforuiud   in  about  half  an. 
hour,  and  artificial  rvt^iiiulion  atli'mptt^d,  but  withmit  »iiy  bt^iiHfirinl  effect.    Oa'< 
disiieclicai  tbt-re  vos  found  fixed  in  the  riioa  glottidia  a  body  about  an  inch  in 
len^'th.     This,  on  further  cxaminiiUun,  ))roved  to  be  a  bnmchial  glaud,  which 
ha-l  become  detached,  aiid  had  made  its  wav  by  ulceration  through  the  bronchus 
Iiilu  the   air  [uutHaj^o.     On   tlitting  (;|h;u  the  trachea,  the  ulceratod  upeuing 
thr0U)?h  which  the  gland  had  paeued  was  found.     Anothern'niHrkable  Instauce 
of  a  fureij^n  body  (:eltiu^'  into  the  wind^it^Ks  wiihmit  pas^ng  through  the  rima 
glottidi«  id  mentioned  by  Ih?  La  j\[artini6re.*     A  child,  nine  or  ten  yean  of  nge, 
aiiniMing  himself  with  cracking  a  sntnll  whip,  waa  suddenly  aelzed  with  extroi: 
dilticulty  of  broalhiug,  and  eooo  exhihit^d  all  the  symptocu*  of  approacfaiiif 
suffocation.     The  surgeons  who  saw   him  did  not  suspect  the  existence  tif  ■ 
foreign  body  irapicding  respiration.    He  was  bled;  the  throat  was cxamini'd, nDd 
an  (bftopliagcal  bougie  pa^^ed,  without  any  discovery-  hciiug  made.   The  sympLoma  ■ 
became  more  urgent,  and  De  LaMartiniero  saw  him  an  hour  after.  Ou  oxaniin*  1 
ing  the  neck  exteninUy,  a  amall  red  spot  was  found  immodiatvly  below  the 
cricoid  cartilage,     Udn^ath  tbia  was  felt,  deeply,  a  little  circumscribed  ganglion, 
as  large  an  a  lenbl.     It  was  at  once  determined  to  cut  on  to  this  spot    Oa 
doing  so  an  irregidarity  projecting  a  line  in  front  of  the  trachea  was  folt    Thia 
proved  to  he  duo  to  the  presence  of  a  large  copper  jtiu,  which  waft  at  once  ci- 
tractfd.     The  pin  was  an  inch  and  a  quarter  in  laiigth.     It  had  been  d-inl  in 
the  end  of  the  lash  of  the  whip.    The  trachea  had  been  pittoed  through  (ron 
left  to  right    The  child  got  well  in  a  few  daja. 

Situation  and  mobilittj. — The  different  situations  which  the 
forei;^u  body,  however  introduced,  may  occupy,  and  the  manner 
in  which  it  may  become  moved  from  one  situation  to  another, 
must  now  be  considered.  The  size,  shape,  and  weight  of  tie 
body  and  the  mode  of  introduction  often,  to  a  certain  extent, 
determine  the  situation  it  occupies,  and  its  degree  of  fixity. 

1,  The  foreign  body  may  be  arrested  in  tiie  larjmx.  It  may 
become  impacted  in  the  superior  aperture,  or  in  tlie  cavity,  or 
in  one  of  the  ventricles  of  tliu  larynx,  or  it  may  be  lodged  and 
firmly  held  in  the  chink  of  the  glottis.  Sometimes  it  may  become 
fixed  immediately  below  the  glottis. 

2.  The  foreign  body  may  pass  into  the  trachea,  and  occa- 
sionally, but  very  rarely,  may  be  arrested  there.  Generally, 
however,  it  descends  into  oue  or  other  of  the  l)ronchi,  and  in  the 
imijority  of  instances  into  the  right  one.  Inst^^'ad  of  becoming 
lixed,  the  body  may  be  moved  np  and  down  during  respiration. 
Soiaetiines  it  uiay  puss  from  the  bronchns  into  the  trachea,  tm^ 


•  '  Obsprrations  sur  un  corps  Stranger,'  Ac,  in  Mfm.  da  tAead.  dt  C*'- 
vol.  V.  p.  621. 
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then  into  the  other  bronchus.    Sometimes  it  may  pass  from  the 
trachea  up  into  the  larrnx,  and  there  become  impacted. 

3,  The  tbrci^  boily  may  ent«r  one  of  the  second  or  third 
diTisiona  of  the  bronchus,  and  there  become  firmly  fixed. 

4.  At  a  later  period  the  body,  after  having  excited  indamma- 
tion  and  ulceration,  may  find  its  way  into  the  lung-substance, 
where  it  may  become   encysted,  or  may  give  rise  to  further 

ischief. 

Out  of  twoBtr-one  case§  (Uiidyscd  by  Profesoor  frroas,*  in  which  death  took 
jiace  without  opdmtuni,  find  without  lixpulsirm  of  the  ftimfi;n  body,  'in  ft>ar, 
th«  foreign  substance  was  Mluati^  in  thtt  l;iryti.x  ;  tn  one,  pnrtlv  in  the  trnchon, 
psrtl/  in  the  liirynx ;  ui  Ihrev,  in  ihe  tnu-ht^a  :  in  eltiveo.  in  the  right  LruucLi&l 
tube  ;  in  on*?,  in  the  lun;r ;  in  one,  in  tlio  ri^bt  pleural  csTitT.' 

'  Oat  of  forty-twii  cases  subjected  to  o|M!ration  or  gcDeral  treAbnent,  the  ex- 
traneous substance  was  situated  twice  piWitively,  and  eleven  times  probablr.  in 
the  right  broDchial  tube;  four  ttnios  certainly*,  and  four  times  probably,  in  the 
left  bmnobial  tnbo ;  eevea  times  in  the  trachea,  and  fourtet-n  in  the  Inij-ni.' 
Ont  of  fifteen  case«  under  objioiration  iu  Guv's  UonpitAl  during  the  lost  fewyt^nrs, 
inneTen  thefor«i^  body  waain  the  larynx;  in  five,  in  tbttrachcu;  in  two,  in  the 
right  b^ln^hu» ;  and  in  nnf,  in  thp  left  bronchus.  It  would  thuf  app«?ar  thnt  tli« 
larynx  and  tho  rijrht  bronchial  lube  are  th*»  most  frequent  situntiomi  in  whirh 
foreifCD  substances  are  arrested.  This  concUiHon,  however,  does  not  precisely 
eoineide  with  that  derived  by  >L  BourdiUat  t  from  the  analysis  of  ICfi  cases. 
Id  eighty  of  theae  the  foreign  b^^dy  was  in  the  trachea ;  in  thirty-five,  in  the 
larynx ;  in  twon^-«ix,  in  the  right  biunchua ;  and  in  fifteen,  in  the  left  brunebua. 

A  foreign  body  which  is  too  large  to  pass  the  glottis  may 
remain  impacted  in  the  upper  part  of  the  larynr.  A  smaller, 
light,  sharp  pointed  or  angular  body,  as  a  husk  of  com,  a  piece 
of  nutshell,  or  a  portion  of  applecore,  may  often  stick  in  the 
lat7nx  projecting  into  one  or  other  ventricle  or  sacculus. 

A  foreign  body  of  comparatively  large  size  and  irregular  in 
shap<^,  which  has  passed  the  larynx,  may  be  impacted  in  the 
trachea,  and  produce  more  or  less  obstruction  to  respiration 
on  both  sides  of  the  chest.  The  heavier  the  body,  the  less 
likely  is  it  to  move  up  nnd  down  during  respiration.  A  small 
smooth  body,  els  a  pea  or  bean,  especially  if  heavy,  as  a  shot  or 
small  pebble,  is  more  likely  to  descend  into  one  of  the  bronchial 
iubee  than  a  body  less  heavj-,  and  more  rugged  or  uneven, 

The  tendency  of  the  foreign  body  to  pass  into  the  right  bron- 
chus rather  than  into  the  left,  is  mainly  due  to  the  fact,  pointed 


_^' 


•  Op.  dt  p.  410  et  eeq. 

t  '  Di»  corps  strangers  dana  lee  voiea  a^riennee.'     M.  BoordiUat,  Gazdte 

fdicale,  1861,  ^  135. 
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out  by  3lr.  Goodall  of  Dublin,  that  the  septnm  at  the  snbdiviaio  J 
of  the  trachea  is  somewhat  to  the  left  of  the  median  Hue.  The^ 
Inr;,'er  size  of  the  right  bronchus  no  doubt  favours  the  tendency, 
thoujrh  its  more  horizontal  direction  may  have  a  somewhat 
opposite  effect. 


I 


FiQ.  01  Symptoms  and  dingno$i9. 

The  symptoms  which  imme- 
diately attend  the  entrance  of 
a  foreign  body   into    the  air 
passage  are  violent  spaemodio 
cough  ;  difficulty  of  brejithiug 
and     sense    of    suffocation ; 
more  or  less  Uvidity  of  coon-  I 
tenauce;  and  sometimes  in- 
sensibility.    After    the   fintt 
paroxysms    have   paa^sed   off, 
if  the   patient    survives    but 
the  foreign  body  luis  not  been 
expelled,  the  general  symp- 
toms are  pain  about  the  lar- 
ynx,  trachea  or   chest ;  re- 
current    spasmodic     cong'b ; 
more   or   leas   dyspnooa,  ami 
sense  of  oppression ;    altera- 
tion of  the  voice  ;  expectora- 
tion ;    modified     respiraiion, 
as    evinced    by   auscultation 
and  percussion ;  inability  to  lie  in  certain  positions ;  and  more 
or  less  impairment  of  the  general  health. 

These  symptoms  vary  according  to  circumstances,  and  some- 
times none  of  them  make  their  appearance  for  a  very  conBider- 
able  period.  Louis  gives  an  instance  in  which,  after  the  first 
few  minutes,  the  patient  did  not  experience  a  ba<l  symptom  for 
a  year,  at  the  end  of  which  time  he  coughed  up  a  cherry  stone, 
followed  by  such  copious  expectoration,  that  he  died  exhausted 
in  three  days. 

Wlien  a  foreign  substance  is  impacted  in  the  superior  aper- 
ture of  the  larynx,  or  wedged  in  the  rima  glottidis,  the  symptoms 
depend  upon  the  amount  of  injury  produced,  and  the  extent  t'^ 
which  respiration  is  impeded.  Respiration  may  be  imp«3»^' 
either  by  the  mechanical  obstruction,  or  by  the  spasm  excite*!: 
"■^iqiieEtly,   th6   symptoms  vary  according  to  the  size  w^ 


BiftirpAtion  of  Twipheii,  nt  s«m  from  lyhtnd, 
the  posttrior  wrU  rBmnvfxi ;  sliowing  sop- 
turn  to  ibu  left  nf  the  modiaa  linB.  Frum 
s  raccut  (tppdmon. 
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nature  of  tlie  extraneous  bod}*,  and  degree  of  irritation  it  causes. 
^V^len  the  foreign  body  is  liirge,  such  as  a  fra^ient  of  food, 
liid  firmljr  impacted,  almost  instant  death  takes  place  from  snf- 
fuctttion.  It  occasionally  happens  that  a  foreign  body,  after 
baring  been  lodged  in  the  trachea  for  a  variable  period,  is 
propelled,  in  a  pamxysm  of  coughing,  into  the  chink  of  tlie 
glottis,  where  it  may  become  hnjiiwted,  and  speedily  destroy 
life. 

When  the  foreign  substance  is  in  the  cavity  of  the  larynT, 
and  ita  sizo  is  insufficient  to  entirely  prevent  the  passage  of  air, 
instant  death  does  not  always  take  place ;  and  the  symptoms 
then  produced  depen  1  much  upon  the  nature  of  the  extraneous 
substance.  If  it  is  sharp,  or  angular,  the  symptoms  are  usually 
veiy  severe.  Pain  is  felt  in  the  region  of  the  larynx ;  there  is 
a  constant  sense  of  suffocation,  and  great  distress;  violent  and 
very  frequent  attacks  of  spasmodic  cough  occur;  the  respiration 
is  cronpy ;  and  the  voice  is  hoarse  or  altogether  lost.  In  cases 
of  this  kind  there  is  seldom  any  long-continued  intermission  of 
the  symptoms  ;  and  this  circumstance,  together  with  the  history 
of  the  case,  tlie  fixed  pain  in  the  larynx,  and  the  absence  of 
morbid  sounds  on  auscultating  the  chest  indicate  the  laryiix  as 
the  seat  of  the  extraneous  substance.  Unless  relief  is  aflbrded 
by  the  expulsion  of  the  foreign  body  during  coughing,  or  by 
operation,  death  very  soon  ensues.  If,  however,  the  foreign 
body  is  small,  and  smooth,  and  round,  no  very  severe  symptoms 
may  arise  for  some  time. 

"When  the  foreign  body  is  lodged  in  one  of  the  ventricles  of 
the  larynx,  the  effects  produced  are  similar  to  those  noticed  in 
the  preceding  cases ;  but  they  are  less  severe,  and  danger  to 
life  is  less  imminent. 

A  youDj;  man  vraa  admitted  into  the  Hotel  Dica,  who  had  sufTered  for  six 
we«ba  from  aevera  cough,  accompanied  by  frequent  attacks  of  impending  suffo- 
cation. Great  mti«itinewi  waa  t'xperienced  in  th*  n-piou  of  the  larynx.  These 
(innptoma  were  a.scertaiacd  to  hare  aritten  from  a  hut  ton- mould  having  passed 
into  the  larrox.  The  trachea  waa  opened,  but  though  the  hutton-mould  waa 
felt,  it  MiuKl  not  Iw  rt'inovtid  by  thw  finger.  Tb«  cricsoid  cartilage  was  thereforo 
dirided  :  and  the  foreign  body  was  then  extracted  from  tb>B  Left  ventricle  of  the 
laiynx.* 

The  patient  may  live  a  very  long  time  when  a  foreign  body 
occupies  this  situation. 


Pelletan,  CUniqut  chirurpicale,  t.  L  p.  8. 
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Deeault  *  reports  &  cdse,  in  which  a  chemr  stone  wis  lodged  in  oon  of  Ujn  t^ 
trtulpa  of  tho  Urynx  :  the  patient,  who  would  not  content  to  nn  oppntl  >«,  di«4  I 
of  lan'ngeal  diaeo^,  but  ont  until  two  rears  nftcr  the  Accident   Sir  T  Wit«qn 
8tn(e$  tlmt  there  is  one  tniitancv  on  n^cord  In  which  h  pi«ce  of  gold  «■ 
for  years  in  one*  of  tho  ventricli'fl  of  the  larynx,  without  diatmniagooDMqa 

Tlie  foreign  body  ocoaaionally  paAsoa  throtigh  the  chink 
the  glottis,  and  becomes  fixed  in  tho  ]owcr  part,  of  the  larTin,t 
in  the  trachea,  immediat-ely  below  the  cricoid  cartiln."' *  ^.1 
this  case  comparatively  little  diRtrcsa  is  experienced,  ; 
first  s}-mptoms  have  passed  off.  Pain  and  tenderness  arei 
at  the  spot  corresponding  to  the  position  of  the  body. 
voice  may  be  unaffected  ;  bat  a  wheezing,  whistling,  or  i 
soond  is  heard  dnring  inspiration  and  expiration  :  occasion 
there  is  entire  absence  of  cough.  In  one  case  the  patient,  i 
child,  laughed,  spoke,  and  ate,  as  if  nothing  had  happened. 

The  foreign  substance  may  pasa  beyond  the  larynx  into 
tracheiu     In  such   cases  the  symptoms   that   arise,  af^ 
immediate  effects  of  the  accident  have  subsided,  vary  with 
size,  weight,  and  fignre  of  the  extraneous  substance,  and  tiso\ 
with  its  fixity  or  mobility.^     If  the  body  is  light,  of  smidl  aat^\ 
with  no  great  irregularity  of  surface,  as  a  cherry  atone,  (»r  planl 
stone,  it  may  coustautly  change  its  position,  and  thus  produtv 
a  train  of  very  characteri.stic  s^Tnptoms,     Paroxysms  n(  conj.4 
occur,    and    are    especially  violent   when  the  foreign  bMr  u 
driven  np  against  the  glottis.    The  eongh  is  usually  harsli.  dry, 
and  hard,  and  occasionally  succeeded  by  a  long  and  Bono 
inspiration  liVe hooping  cough.     During  the  paroxysms  the! 
is  purple,  the  cheeks  are  swollen,  the  eyes  protruding,  and  i 
quantity  of  saliva  flows  from  the  patient's  mouth.     The  ftiagbl 
is,  as  a  rule,  succeeded  by  intervals  of  comparative  qnict,  dariujl 
which  the  patient  suffers  little  inconvenience.     This  want 
persistence  in  the  symptoms  is  liable  to  mislead  the  patSeoS'tJ 
friends,   and   oven   his    medical    attendant.      Sometimes  thf] 
foreign  substance,  during  its  movements  upwards  and  don- J 
wards,  is  felt  by  the  patient  to  strike  the  walls  of  the 
especially  during  forced  expiration. 


*  (Euvrft  cMr.  t.  ii.  p.  358. 

t  Lrclvres  on  the  l*raclict  of  Phymc,  4th  ed.  ToL  ii.  p.  436. 

J  See  caws  r«>cor«lwi  by  Mr.  Ca-snr  Ilftwlmu  in  Mrd.-t'hir.  Trmu.  roL  ui. 
p.  00;  and  one  by  Mr.  Bullock,  Mi:d.  Gamltt,  vol.  xviii.  p.  062. 

$  .Se«  a  paper  by  Sir  B.  C.  Itrodie,  lUri.,  .\fefI.'Chir,  Trann.  vol.  ixrL  p.391 
This  paper  contains  the  particulars  of  the  celebrated  case  of  Branel 
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If  the  forei^  substance  is  heav;^,  it  is  less  likelj  to  be  driven 
upivards  towards  tbe  larynx  in  the  act  of  coaghin|r;  conse- 
quently the  inconvenience  prodnwd,  and  the  immediate  danger, 
ape  less  than  in  a  case  in  which  the  forei^  substance  is  light 
and  freely  movable.  The  ultimate  danger,  however,  is  quite  as 
great. 

The  situation  of  (iie  foreign  body  is  occasionally  indicated 
l>y  uneasiness  or  pain,  referred  to  the  lower  part  of  the  larynx, 
the  front  of  the  neck,  or  juat  behind  the  stemo-clavicular  arti- 
culation; and  this  is  more  severe  when  the  forei^  body  is 
rough  and  jagged.  In  addition  to  these  symptoms,  M.  Louis 
noticed  in  one  case  well-marked  emphysema  on  both  sides  of 
the  neck,  just  above  tlie  clavicle. 

If  the  foreign  body  is  allowed  to  remain,  the  sjrmpfoms  that 
arise  vary  greatly  in  different  cases.  Death  may  occar  fi-om 
spasm  of  the  glottis,  or  &om  mechanical  obstruction  in  case 
the  body  should  be  propelled  upwards  into  the  rima :  or  rupture 
of  one  of  the  cerebral  blood  vessels  may  be  produced  during 
coughing.  At  a  later  period  the  lungs  may  become  congested 
and  emphysematous;  or  bronchitis,  pneumonia,  or  pleurisy, 
may  supervene.  These  symptoms  occur  iu  some  instances  very 
early,  in  others  at  more  remote  periods. 

Wlien  a  foreign  body  enters  one  of  the  bronchi,  the  symp- 
tonas  produced,  and  the  extent  to  which  respiration  is  obstructed, 
depend  upon  whether  the  substance  is  6xed  or  movable,  and 
also  upon  its  size,  nature  and  precise  position. 

If  the  foreign  body  ia  impacted  in  one  of  the  bronchi,  the 
entrance  of  aii*  into  the  corresponding  lung  is  necessarily  more 
or  iess  impeded.  In  some  instances  the  obstruction  is  complete. 
There  is  then  entire  loss  of  respiratory  murmur  on  the  corre- 
sponding side  of  the  chest.  In  other  instances  the  obstruction 
is  only  partial.  The  foreign  body  may  not  occupy  the  whole 
calibre  of  the  bronchus,  in  which  case  the  vesicular  murmur 
generally  is  diminished.  Or  the  body  may  become  lodged  in  one 
of  the  primary  or  secondary  divisions,  and  consequently,  there 
may  be  entire  absence  of  the  murmur  over  a  certain  limited 
epace.  In  almost  all  cases  natural  resonance  on  percussion  is 
prcoerved.  As  a  rule,  the  chest,  during  inspiration,  rises  loss  on 
the  afifected  than  on  the  sound  side.  The  respiration  in  the  un- 
obstructed lung  generally  becomes  puerile.  Fixed  pain  referred 
to  the  upper  part  of  the  chest,  when  the  substance  ia  immovable, 
or  constant  pain,  or  sense  of  weight,  on  one  side  or  the  other, 
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may  oecafiionally  serve,  with  other  symptoms,  to  indicate  tl 
position  of  the  foreign  body.  The  voice  may  be  hoarse :  the 
respiration  may  be  wheezing :  congh,  aggravated  on  deep  inspi- 
ration, and  accompanied  by  mucous  or  purulent  expectoration 
may  also  occur.  Inflammation  of  the  lung,  sooner  or  later,  adds 
to  these  symptoms ;  and  if  the  foreign  body  is  not  expelled  or 
removed,  the  expectoration  becomes  more  copious,  and  ultimately 
highly  offensive,  and  of  a  dark  colour;  the  cough  becomes  more 
troublesome,  and  aggravated  by  any  exertion  or  change  of  posi- 
tion ;  the  patient  suffers  from  disturbed  nights,  daily  paroxysms 
of  fever,  and  night-sweats :  general  depression  ensues,  and  deatii 
from  exhaustion  results. 

In  some  rare  instances  a  foreign  body  raay  ulcerate  ita  way 
from  one  of  the  bronchi  into  the  lung  substance.  In  suchcaftea 
the  s}'mptoms  depend  upon  the  amount  of  irritation  and  inflam* 
mation  set  up.  Sometimes  the  body  may  become  encysted,  and 
for  years  produce  little  or  no  inconvenience.  Bxxt  sooner  or  later 
it  is  liable  to  become  a  centre  of  mischief:  the  neighbouring 
parts  become  inflamed ;  the  new  encysting  material  (if  there  be 
any)  breaks  dovm ;  suppuration  takes  place ;  and  various  symp- 
toms, and  physical  signs  more  or  less  resembling  those  of  pul- 
monary phthisis  present  them-aclves ;  and  death  usually  but  not 
invariably  results  from  exhaustion. 

Diagnosis. — To  diagnose  with  certainty  the  presence  of  a 
foreign  body  in  any  part  of  the  air  pa^snge  is  often  a  matter  d 
very  considerable  difficulty,  and  requires  the  utmost  care  and 
vigilance  on  the  part  of  the  surgeon.  Some  of  the  symptonii 
above  detailed  may,  in  certain  cases,  be  absent ;  none  of  tliem 
are  absolutely  pathognomonic;  and  similar  symptoms  may 
arise  from  vftrious  other  causes. 

Laryngoacopical  examination  affords  the  means,  and  the 
only  means,  by  which  in  some  cases  a  certain  diagnosis  can  te 
made.  If  the  foreign  body  can  be  seen  all  doubt  is  at  an  end. 
But  in  very  many  instances  this  is  impracticable  or  iniposaibte, 
at  any  rate  during  the  earHer  periods.  If  the  foreign  body  i« 
in  the  larynx,  the  symptoms  are  often  so  urgent  as  to  admit  of 
no  delay,  or  so  severe  as  to  render  the  patient  unmanageahlft 
If  the  foreign  body  is  in  the  trachea,  there  is  very  litUe  pTO- 
bability  of  its  being  seen  ;  and  if  in  one  of  the  brouclii,  none  »t 
all.  Laryngoscopieiil  examination  should  always  be  attempti'd 
when  practicable,  and  while  the  urgent  symptoms  are  in  abey- 
ance.    Several  cases  have  already  occuned  in  which,  oad^ 
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such  circtunBtaaceB,  foreign  bodies  have  been  recognised  and 
removed. 

Foreign  bodies  impacted  in  the  pharynx  or  upper  part  of  the 
CBSophagos,  by  pressing  npon  the  larynx,  or  by  exciting  spasm 
of  the  laryngeal  muscles,  may  cause  death  by  suffocation.* 
Such  cases  must  be  distinguished  from  those  in  which  the 
foreign  substances  are  in  the  air  passages.  The  passage  of  a 
bougie  may  be  all  that  is  required  in  the  former  condition ;  in 
the  latter  this  is  useless,  or  may  do  mischief. 

Foreign  sul^tances  sometimes  get  into  the  air  passages  of 
persons  who  are  eating  while  in  a  state  of  intoxication.  In 
such  case  the  symptoms  produced  are  liable  to  be  mistaken 
for  those  of  an  apoplectic  seizure.  Mr.  Porter  t  has  examined 
seven  cases  in  which  death  occtirred  from  suffocation  in  this 
way;   and  a  similar  instance  is  recorded  by  Dr.  L.  Beale.} 

Gases  occasionally  come  under  the  notice  of  the  surgeon  in 
which  foreign  substances  are  suspected  to  be  in  the  air  passages, 
although  the  attendant  symptoms  actually  depend  upon  laryn- 
gitis, oedema  glottidis,  croup,  laryngismus,  rabies,  or  spasm  of 
the  glottis  connected  with  ulceration  of  the  larynx  or  trachea, 
or  upon  aneurism  of  the  aorta  pressing  on  the  trachea  or 
bronchial  tubes,  or  upon  pressure  of  a  tumour  on  the  laryngeal 
nerves.  Other  cases  occur  in  which  foreign  substances  really 
exist  in  the  trachea,  although  the  symptoms  are  believed  to  be 
dependent  upon  an  attack  of  croup,  or  other  inflammatory 
affiection  of  the  air  pas8age8,§  or  even  to  be  due  to  tuberculai- 
phthisis.  II 

As  an  instance  of  the  fonner  class  of  cases  may  be  mentioned  that  of  a  bor, 
act.  3,  admitted  into  St  George's  Hospital  in  the  year  1851.  A  small  button 
with  which  he  had  been  playing  was  supposed  to  have  slipped  down  his  throat : 
he  had  been  previously  in  good  health,  aod  condnued  so  for  three  days  after  the 
supposed  occurrence.    Difficulty  of  breathing  then  came  on  at  intervals,  with 


*  See  below,  on  the  Foreign  Bodies  in  Pharynx  and  Oesophagus,  pp.  £15, 
630.  Also,  Stokes,  On  the  Diagnosis  and  Treatment  of  Diseases  of  the  Che'<t, 
Dublin,  1827  ;  Habicot,  M^m.  de  CAcad.  de  Chirurgie,  t.  xii.  p.  243,  ed.  in  12mo  : 
Deaault,  CEuvrea  Chirurg.  t.  ii.  pp.  246,  24S. 

t  DbWw  Medical  Press,  Feb.  9,  1860. 

X  Path.  Trans.  1851-S2,  p.  250. 

(  Nomerous  cases  illustrating  the  difficulty  of  diagnoMs  are  quoted  by  GTosf>, 
op.  dt.  See  also  M4m.  Dcs  Corps  Etrangers  dans  les  Voies  Aericnnes,  Dr.  Ber- 
thoUe,  Paris,  1866. 

I|  Gross,  op.  at    See  also  Gaz.  Mid.  1868,  p.  701,  for  a  recent  illustration  of 
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cODrulnonR,  fotming'  nt  thA  mouth,  liridity  of  the  rauntenAtice,  a  croup7  uuB 
during  inspiration,  niid  partial  Iom  of  voice.  Emetics  bnd  be«ii  uwd  wiihoa 
reliiif ;  and  calomel,  with  Dovcr'n  powder,  was  ordered,  which  produced  Tonii6 
ing :  but  no  button  was  expelled.  The  symptoms  continued.  The  larynx  wu 
examined  by  tho  finger,  but  no  foreign  body  wax  felt.  8ub»H]ii«nt1y  laryngo- 
toinr  was  performed,  and  several  explorations  were  made  with  various  inr<tru- 
tnentji,  but  no  extraneous  subetance  could  be  found  The  dyspncea  and  rroupr 
sound  continued  at  intervals ;  and  on  the  following  morning;  a  sudden  fit  of 
spasm  occurred,  which  ended  fatally.  No  foreign  substance  was  found  in  tbs 
air  passage  after  death.  There  was  a  little  lymph  upon  the  mucuus  membnus 
of  the  ^lotti9;  the  mucous  membrane  lining  the  trachea  and  bronchi  was  ver^M 
vascular,  and  the  bronchial  tubes  contained  much  muco- purulent  fluid.  V 

As  an  illustratioD  of  the  latter  claaa  of  cases  in  which  a  foreign  sulist&nce  msy 
be  prtisont,  but  the  stteodant  symptoms  mistaken  for  those  of  croup,  Mr.  Ueary 
Oray  records  the  following  case.  '  I  once  saw  a  little  boy  suflerlng^  from  such 
urgent  dj-spncpa  that  it  was  necessary  to  open  the  tracheA.  The  symptoms  caos 
on,  according  to  his  mother's  accoxuit,  on  the  disappearance  of  a  cherry  amnc, 
vritb  which  he  had  been  playing ;  but  they  simulated  tho*e  of  croup  so  closely 
that  no  further  attempt  was  made  to  search  for  a  foreign  body.  The  boy  died; 
and,  after  death,  I  found  the  cherry  stone  in  the  trachea.'  * 

Again,  a  foreign  substance  may  enter  the  air  passage  at  tie 
moment  that  a  blow  or  other  injury  is  receiTcd,  or  at  the  com- 
mencement of  a  fit.  Under  such  circumstances  the  difficnlty 
of  breathing  whicli  follows  is  not  unlikely  to  be  attributed  to 
the  effects  of  the  injury  or  fit,  and  the  real  caose  may  be 
altogether  overlooked. 

A  child  playing  in  the  street  was  struck  by  the  shaft  of  a  jaunting  car.    Tfci 
bystanders  declared  that  the  wheel  passed  over  her  breast.   She  so  fartecormd 
in  a  few  minutos  as  to  be  able  to  walk  home.     But  her  breathing  was  craupTi  i 
hW.  AutTured  from  intcmiittcnt  et>ugfa,  and  inces.«ant  restleMne.«c     At  the  cud  j 
of  about  thirty-eight  hours  she  had  a  paroxysm  of  convulsive  cough.    Sin  ' 
flung  her  head  on  the  pillow,  and  was  dead  in  an  instant.    On  post-mortem  tx- 
aminalion  a  pi^rtion  of  on  almond  shell  was  found  in  the  lar^'ox,  with  its  magtt 
broken  edge  in  the  rima  glottidls.     No  tiflco  of  injury  to  the  thorax  could  b> 
dUcoven?d.     Mr.   Porter f  remarks,  'In  this  case,  the  existence  of  a  foitigo 
biidy  in  the  larynx  or  tmchu-a  had  never  been  auspected.     Nur  am  I  awars  tkl* 
auy  syuiptcim  oWrved  (M>uld  have  warranted  such  a  supposition.     It  was  con- 
sidered as  difficult  breathing  resulting  from  injury  of  the  neck  or  chest' 

Such  cases  as  those  to  which  allusion  has  thus  been  made,  and 
very  many  more  that  might  be  quoted,  serve  to  show  that  tb^ 


•  Former  Edition  of  thi»  Work.  A  somewhat  nnnlogons  cajte  is  reeordsd  b* 
Dr.  Conway  Evans  in  the  Trfm.  Med.  Jom-nai,  1800,  p.  tUO.  See  Holiai^ 
Suri/ical  Treatment  v/  CftUdrm'a  L*i»easr»,  2nd  edit  p.  205 :  also  LiniottiiD, 
quoted  by  Bertholle,  op.  cit  p.  7U,  fur  siiuUor  examples. 

t  Op.  cit.  p.  193. 
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maj  be  Tery  great  difficulty  in  forming  an  accurate  diagnosifi.* 
Extreme  care,  therefore,  is  requisite  on  the  part  of  the  surgeon 
in  every  case  in  which  the  symptoms  are  such  as  may  be  due 
to  the  presence  of  a  foreign  body  in  the  air  passage.  Inquiry 
should  be  made  into  the  previous  history  of  the  patient,  espe- 
cially as  to  the  existence  of  any  chest  or  throat  symptoms  before 
tiie  supposed  accident.  Inquiry  should  also  be  made  as  to  the 
probable  presence  in  the  mouth  of  any  foreign  substance ;  and 
the  size  and  shape  of  any  such  substance  should  be,  if  possible, 
ascertained. 

Oases  in  which  foreign  bodies  are  in  the  air  passages  may 
be  distinguished  &om  those  in  which  respiration  is  olratructed 
by  foreign  bodies  in  the  pharynx  or  oesophagus,  by  the  com- 
parative facility  with  which  deglutition  is  accomplished  in  the 
former  cases,  and  the  difficulty  generally  experienced  in  the  latter. 
The  differential  diagnosis  may  be  generally  established  by  exami- 
nation with  the  finger,  or  by  passing  a  probang  down  the  oeso- 
phagus. In  any  doubtful  case  the  probang  should  be  passed 
without  hesitation.  If  the  foreign  body  should  be  in  the  food 
passage,  not  ouly  wUl  the  diagnosis  be  made,  but  relief  may  be 
at  once  afforded.  And  if  the  foreign  body  should  prove  to  be 
in  the  air  passage,  no  harm  is  likely  to  arise  &om  the  explo- 
ration of  the  gullet. 

The  symptoms  due  to  the  presence  of  a  foreign  body  in  the 
air  passage  may  be  distinguished  from  those  of  croup  or  laryn- 
gitis by  the  sudden  severity  with  which  they  make  their 
appearance,  and  the  absence  of  all  premonitory  indications. 
In  the  former  case,  also,  there  is  at  first  little  or  no  pyrexia,  and 
the  difficulty  of  breathing  is  intermittent.  Severe  paroxysms 
come  on  at  intervals,  and  then  for  a  time  subside.  The 
dyspnoea  is  especially  marked  during  expiration :  the  reverse  of 
t^ls  is  observed  in  laryngitis.  At  a  later  period,  when  inflam- 
mation is  established,  the  ordinary  symptoms  of  laryngitis  of 
course  present  themselves ;  and  in  some  cases  even  false  mem- 
branes, similar  to  those  of  croup,  may,  as  already  stated,  be 
formed. 

Bronchitis,  pneumonia,  pleurisy,  and  phthisis  may  all  arise  in 
consequence  of,  or  in  association  with,  the  retention  of  foreign 
bodies  during  prolonged  periods.  The  exact  diagnosis  in 
such  cases  is  generally  a  matter  of  extreme  difficulty.    Very 

*  Upon  this  point,  see  Holmes,  op.  cit.  p.  206. 
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nnmerons  cases  are  on  record  in  which  mistakes  have  been 
made.* 

Results. — The  results  that  may  follow  the  entrance  of  foreign 
bodies  into  the  air  passages  have  been  already  indicated. 
They  may,  however,  be  recapitulated  with  a  few  additional 
observations. 

1.  The  foreign  body  may  be  eipeUed  through  the  glottia, 
either  immediately  after  its  entrance,  during  a  fit  of  coughing, 
or  at  some  subsequent  period,  with  or  without  having  produced 
serious  structural  lesions. 

The  period  at  which  expulsion  ma^  take  place  variea  greatly,  as  will  be  eeen 
Avm  the  following  sommaiy  of  124  cases,  in  each  of  which  spontaneous  ezpul* 
sion  took  place,  and  recovery  ensued  : — 

Period  of  BxpnUon.  ZTo.  ot  Cms. 

Immediately,  or  in  less  than  24  hours    ....  6 

In  from  1  to  8  days       .......  11 

„       8  to  80  days 16 

„       30  days  to  1  year 04 

„       1  year  to  17  years 28 

124 

Professor  Gross  quotes  a  very  remarkable  ease  (not  included  in  the  above 
summary)  in  which  a  portion  of  bone  is  stated  to  have  been  expelled  after 
having  been  retained  during  a  period  of  sixty  years.    Becovery  foUowed.t 

2.  Death  may  occur  almost  immediately  after  the  entrance 
of  the  foreign  body,  from  suffocation,  or  at  a  subsequent  and  veiy 
variable  period  &om  the  same  cause ;  or  fatal  hsemorrha^  may 
ensue,  as  in  Bokitansky's ;(  case,  in  which  a  small  dart,  drawn 
into  the  trachea,  waa  forced  into  the  innominate  artery  during 
a  fit  of  coughing.  In  some  cases  in  which  the  foreign  bodiea 
have  been  expelled,  death  from  exhaustion  or  &om  some  other 
cause  has  nevertheless  resulted 

8.  Various  structural  lesions  of  the  moat  serious  and  often 
fatal  character  may  be  produced.  For  example,  inflammation 
and   cedema,  or  ulceration  of  the  mucous  membrane  of  the 


*  See  pp.  483-4.  Also,  BerthoUe,  op.  cit.  p.  84  et  seq;  Bourdillat, '  Des 
Corps  Etrangers  dans  les  Voies  Aeriennes,'  Qaz.  MSd.  1868,  pp.  96, 121, 122. 
This  article,  continued  through  several  nimibers  of  the  Gas.  MSd.,  contains 
much  information,  and  analyses  of  a  great  number  of  cases. 

t  Gross,  op.  cit  p.  172,  quoted  from  New  York  Jovcmalof  Medicine,  toLtl 
.23. 

X  Pathological  Astatomtff  vol.  iv.  p.  37  (translated  by  Day  for  the  Sydenbam 
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jnpnx  may  be  set  up  if  the  body  is  retained  in  the  npper  part 
'  the  windpipe ;  or  if  it  has  descended  lower,  inflammation  of 
te  Inng-tissnes,  followed  by  conHolidation,  or  Buppnratlon, 
c^ration,  or  gangrene,  may  be  cansed.  Sometimes  the  lung 
ibstance  is  traversed,  and  the  pleura  reached.  In  such  cases 
npyema  occurs. 

A  gocd  illufltration  is  afforded  by  the  case  recorded  by  Mr.  Carpenter  *  in 
bich  a  set  of  four  falte  teeth,  made  of  one  piece  of  ivory,  had  been  drawn  into 
e  air  passage.  Thirteen  years  afterwards  the  patient  (fied  after  an  attack  of 
ute  pkorisy.  The  right  pleural  cavity  contained  tive  pints  of  sero-purulent 
dd,  and  in  it  were  found  the  artificial  teeth.  A  fistulous  opening  was  observed 
I  the  sor&ce  of  the  lung,  through  which  it  was  supposed  the  teeth  had 
«ed. 

In  some  cases  pulmonary  emphysema  results.  In  others 
le  foreign  body  seems  to  serve  as  a  nucleus,  around  which 
iberculous  deposit  may  take  place. 

4.  In  some  rare  instances  foreign  bodies,  bnown  to  have 
itered  the  air  passages,  have  been  dischai^ed,  long  after- 
ards,  through  abscesses  or  fistulous  openings  in  the  thoracic 
irietes. 

5.  Besults  more  or  less  successful  may  follow  surgical  inter- 
irence ;  or  death  may  ensue,  even  though  the  foreign  bodies 
ave  been  removed. 

As  a  general  conclusion  to  this  part  of  the  subject,  it  may  be 
efinitely  and  decidedly  asserted  that  life  is  in  peril  so  long  as 
foreign  body  of  appreciable  size  is  retained  in  any  part  of  the 
sspiratory  tract.  At  the  same  time,  it  is  very  uncertain  at 
hat  period  danger  may  become  imminent,  and  in  what  way  it 
lay  arise. 

If  iMa  be  true,  it  is  obvious  that  the  surgeon  should  lose  no 
me  in  adopting  snch  measures  as  may  secure  the  safety  of  the 
itient,  and  aid  the  removal  or  expulsion  of  the  foreign  body. 

The  following  carefully  compiled  summary  of  554  cases  must  be  taken  for 
hat  it  is  worth,  but  it  certainly  seems  to  furaish  a  strong  argument  in  favour 
operative  measures.  It  should  be  premised  that  no  case  is  included  in  which 
«th  or  expulsion  immediately  followed  the  accident 


Gw/'a  Hospital  Reports,  Ist  Series,  vol.  vii.  p.  353. 
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Besttlts  of  Cases  of  Fobeioh  Bodies  in  the  Air  PASSAass. 


1.  C^sa in  which  no  operation  wu performed: — 
RasWT. 

Death  iritboQt  exptilskm  of  foreign  body    . 
SpontoneooB  fapuleion  of  foreign  body 
f^polaioD  after  emetics  (recorded  as  nselesa 

j^Bchaige  at  late  period  through  thoracic 
Total  of  easefl  Bot  operated  upon 

TotAlNcof 
Cum. 

BeooreriM. 

IMta 

96 
16i 

6 

7 

149 
8 

9S 

15 

5 

271 

166 

115 

3.-    Catee   in   vkiek  operatiM   metuuret    were 
adapted: — 

OFBBATlOlf. 

La^ngotomy,  followed  bj  expnUioB  . 
,r               not  followed  by  ezpnlaion    . 

LaryngD-tnw^eotomy        .... 
Direct  extraction        .                  .        ' . 
IiiTersion  of  bodj  and  snccassion 

Total  of  cases  operated  npon     .... 
Totial  Dumber  of  cases,  operated  upon,  ox  not 

U 

S 

231 

20 
3 

12 

13 

170 

16 

3 

12 

1 

3 

81 

S 

283 

213 

70 

664 

860 

186 

It  would  tlrns  appear  that  in  the  cases  above  stimmariaed  fa 
which  no  operation  was  performed,  death  resulted  in  about 
42*5  per  cent. ;  and  recovery  in  about  67'5  per  cent.  On  the 
other  hand,  in  the  cases  in  which  operative  measures  were 
resorted  to,  death  resulted  in  about  24*8  per  cent.;  and  re- 
covery in  75*2  per  cent.  The  general  result,  therefore,  is 
greatly  in  favour  of  operative  measures. 

TreatmerU. — When  a  foreign  body  is  known  to  be  retadned  in 
some  part  or  other  of  the  air  passage,  the  promptest  treatment 
is  demanded.  The  surgeon  should  not  trust  to  the  unaided 
efforts  of  nature  to  expel  the  extraneous  substance,  nor  should 
he  for  an  instant  leave  the  patient  unwatched  until  safefy  is 
assured.  Temporising  measures  should  never  be  persisted  in 
when  once  the  means  of  affording  effectual  relief  are  at  hand. 
Emetics,  sternutatories,  and  such  lite  *  remedi^ '  should  not  be 
administered.  They  are  almost  certain  to  increase  the  distress 
of  the  patient,  and  they  are  not  likely  to  be  productive  of  any 
good  result. 

If  the  circumstances  of  the  case  permit,  attempts  may  be 
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made  to  detect  the  foreign  body,  by  aid  of  the  laryngoscope, 
and  to  remore  it  by  direct  extraction.*  In  very  muiy  in- 
stances, however,  in  which  the  foreign  body  is  in  the  larynx, 
the  symptoms  are  so  urgent  that  no  time  is  to  be  lost.  It  is 
necessary,  therefore,  to  defer  the  laryngoscopical  examination 
until  the  safety  of  the  patient  has  been  ensured  by  opening  the 
windpipe. 

Inversion  and  snccnssion  of  the  body  of  the  patient  have 
proved  successfol  in  some  few  cases :  but  in  many  more,  this 
method  has  been  tried  in  vain ;  f  sJid,  as  in  the  case  of  Brunei, 
it  has  frequently  caused  much  distress.^  It  cannot  be  con- 
sidered as  altogether  free  from  risk,  and  should  not  be 
attempted  nnless  the  surgeon  is  prepared  to  open  the  wind- 
pipe at  once  in  case  of  need.  When  the  patient  is  inverted,  the 
foreign  body  may  fall  from  the  trachea  into  the  larynx,  and 
there  become  arrested.  In  such  case  occlusion  of  the  glottis 
and  instant  suffocation  may  ensue. 

As  a  general  rule,  the  windpipe  should  be  opened  with  as 
little  delay  as  possible  in  every  case  in  which  a  foreign  body 
is  certainly  known  to  be  retamed  in  any  part  of  the  air  pas- 
sage. By  this  means  the  immediate  safety  of  the  patient  is 
secured,  and  the  subsequent  expulsion  or  removal  of  the 
foreign  body  is  aided.  In  some  cases  there  is  not  a  moment  to 
lose ;  the  windpipe  must  be  opened  at  once.  Sometimes  the 
patient  may  cease  to  breathe  before  this  is  accomplished.  The 
operation  should  nevertheless  be  completed,  and  artificial 
respiration  instituted  and  perseveringly  maintained.  In  other 
cases  there  is  ample  opportunity  for  the  administration  of 
chloroform,  which  should  always  be  given  if  practicable ;  and  the 
Burgeon  may  operate  with  deliberation.  In  other  cases,  again, 
the  symptoms  may  be  so  slight  that  the  surgeon  may  be  in- 
clined to  hesitate  before  adopting  such  severe  treatment  as 
ih&t  recommended.  But  there  is  great  danger  in  delay.  An 
interval  of  calm  constantly  precedes  the  recurrence  of  urgent 
symptoms.  Temporary  freedom  from  distress  must  not  be 
regarded  aa  contra-indicatiug  the  operation,  but  rather  as 
affording  the  best  opportunity  for  its  performance.  If  the 
guidon   hesitates  to  operate  under  favourable  circumstances, 


•  See  case  by  Gibb,  lAmcet,  1864,  vol.  i.  p.  39. 
t  Gross,  op.  cit  p.  205.  Numeroua  exampleB. 
I  M«d.'Chir.  Trant.  vol.  zzvi.  p.  286. 


he  may  be  compelled  to  do  so  in  the  greatest  haste  and  under' 
the  f^reatest  difficulties.  In  such  case  his  chance  of  success  is 
comparatively  small.  Opening  the  ^vindpipe  cannot  be  con- 
sidered in  itself  a  dangerous  operation,  if  performed  with  due 
deliberation  and  care.  The  risks  associated  with  it  depend 
rather  upon  the  conditions  which  render  it  necessary,  or  upon 
the  ill  effects  of  the  retention  of  the  canulu  in  the  air  tube. 
Such  risks  are  proved  by  experience  to  be  considerably  less 
when  the  operation  is  performed  on  account  of  the  presence  of 
a  foreign  body,  than  they  are  when  it  is  performed  on  any  J 
other  account.  The  expulsion  or  extraction  of  the  foTeiga  ' 
body,  if  effected  early,  at  once  removes  the  great  source  of 
danger ;  and  there  Is  rarely  any  necessity  for  the  prolonged 
retention  of  the  canula,  if  even  it  has  been  found  necessary  to 
introduce  it  for  a  time. 

The  part  of  the  windpipe  which  should  be  opened  depends 
upon  the  position  which  the  foreign  body  is  believed,  to  occupy; 
and  also  to  a  certain  extent  upon  the  age  of  the  patient,  and 
the  size  and  character  of  the  extraneous  substance. 

When  the  symptoms  indicate  that  the  foreign  body  is  in  the 
larynx,  lar^Tigotomy  should  be  performed.  First,  because  in 
Buch  cases  the  symptoms  are,  as  a  rule,  most  urgent,  and  this 
operation  is  perhaps  the  most  easily  and  moat  quickly  per- 
formed ;  and,  secondly,  because  an  opening  through  the  crico- 
thyroid membrane  is  near  to  the  foreign  body,  and  consequently 
is  favourablj'  situated  for  future  proceedings.  A  large  opening 
should  be  made  at  once.  If  the  patient  is  very  young,  and  tlitf 
crico-thyroid  space  does  not  permit  an  opening  of  satisfactory 
extent,  the  incision  may  be  carried  downwards,  and  the  ope- 
ration of  larj'ngo-tracheotomy  accomplished.  It  frequently 
happens  that  the  full  access  of  air  to  the  lungs,  thus  afforded, 
enables  the  patient  to  expel  the  foreign  body  at  once,  either 
through  the  glottis,  or  through  the  opening  made.  If  expul- 
sion should  not  immediately  take  place,  the  best  plan  is  to 
introduce  a  oanula  and  wait  a  while.  In  the  course  of  a  short 
time  the  spasmodically  contracted  muaclea  of  the  larynx  may 
become  relaxed ;  and  the  foreign  body  being  thus  set  at  Uberty. 
maybe  expelled.  The  canula  secures  fi*eedom  of  respiration; 
and  by  its  pressure  serves  to  arrest  haemorrhage,  and  to  pre- 
.vent  the  entrance  of  blood  into  the  air  passage.  When  tbft 
patient  has  recovered  from  the  immediate  effects  of  the  opera- 
tion, if  the  foreign  body  still  remains  unexpelled,  attempts  may 
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be  made  to  dislodge  it  bj  removing  the  canula  and  ezploriag 
the  larynx  by  means  of  a  probe  or  catheter.  Great  care  is 
necessary  in  doing  this. 

A  case  came  under  my  obaervatioii  some  time  ago  in  which  a  prohe  was  re- 
peatedly passed  throu^^h  the  larynx  up  into  the  mouth,  and  the  finger  was  also 
passed  down  through  the  mouth  into  the  larynx,  but  no  foreign  body  was  dis- 
covered. The  child  seemed  free  from  all  distress,  and  breathed  well  through 
the  larynx.  It  was  supposed  that  the  foreign  body  had  been  dislodged  and 
coughed  up  although  it  could  not  be  found,  ht  the  course  of  a  few  hours 
symptoms  of  suffocation  suddenly  came  on,  and  before  assistance  could  be  ren- 
dered the  child  was  dead.  On  examination  a  piece  of  appl&Knre  was  found  in 
the  rima  glottidis,  sticking  across  from  one  ventricle  of  the  larynx.  Several 
similar  cases  have  been  recorded. 

If  the  foreign  body  is  small  and  smooth  and  flexible,  it  may 
easily  escape  detection  by  a  probe.  A  larger  instmment  should 
be  used.  The  upper  end  of  an  elastic  catheter  may  be  rocom- 
mended.  The  small  ivory  cap,  with  its  flat  top  and  hole  in  the 
centre,  renders  this  instrument  well  adapted  for  the  purpose ; 
but  it  must  be  used  with  care. 

After  laryngotomy  has  been  performed,  and  while  the 
patient  is  breathing  &eely  and  safely  through  the  canula, 
laryngoscopical  examination  may  be  made  under  favourable 
circumstances.  If  the  foreign  body  is  seen,  it  may  be  ex- 
tracted by  forceps,  such  as  are  represented  in  Figs.  65  and  66. 

In  some  cases,  Mackenzie's  Laryngeal  Forceps  (Fig.  67)  may 
be  advantageously  used.  The  stem  of  this  instrument  is  so 
slender  as  not  to  obscure  the  view.  The  blades  (6)  are  so 
arranged  that  they  can  be  turned  by  the  screw  (a),  so  as  to 
open  in  any  direction.  They  are  closed  by  pressure  upon  the 
trigger  (c). 

Forceps  constructed  after  the  method  of  Messrs.  Kobei't  et 
Collin  (of  Paris)  are  very  suitable.  This  method  of  construc- 
tion is  illustrated  by  Fig.  78  on  page  625. 

If  the  foreign  substance  cannot  be  extracted  by  such  means, 
inversion  and  succussion  of  the  patient  may  be  tried.  There 
can  be  no  risk  in  making  the  attempt  after  the  larynx  has  been 
opened;  and  in  some  instances  success  has  resulted.  The 
celebrated  case  of  Brunei,  to  which  reference  has  already  been 
made,  affords  an  excellent  illustration.  This  method  is  most 
likely  to  prove  successful  if  the  foreign  body  is  smooth,  rounded, 
and  heavy,  as  a  piece  of  money,  a  shot,  or  a  bullet. 

But  it  may  happen  that  the  foreign  body  still  remains  fixed 
in  the  larynx  after  fall  opportuniir  has  been  afforded  for  its 


expulsion,  and  fair  trial  lias  been  given  to  the  eereral  modes  of 
treatment  already  specified.     In  such  case  the  surgeon  should  I 
not  hesitate  to  cut  through  the  thyroid  cartilage  {ihyrotomy). 
The  interior   of  the  larynx    may  be   thus  fully  exposed,  and 
the  foreign  body  certainly  found  and  removed.     The  incision 


LuTHgeal  Forcips,  Uie  blades  of  which  open  later&Ujr. 


Fifi.  66. 


I*rjfiigeal  Forceps,  (he  blndMi  of  which  open  aotcro-postcriorlj. 


H8ckesBi^*s  Loiragml  FoKcps. 


throiip;h  the  thyroid  cartilage  should  be  carried  perpendicularly 
upwards  from  the  opening  in  the  crico-thyroid  membrane  already 
made,  and  should  be  strictly  in  the  middle  line ;  it  may  aim) 
be  extended  downwards  if  needful,  through  the  cricoid  cartilage 
[crico-thyrotomy.)  This  operation  may  be  performed  perliaps 
somewhat  more  advantageously  if  the  trachea  rather  than  the 
larynx  has  previously  been  opened.  In  the  former  case  the 
tracheotomy  canula  may  be  more  readily  retained  during  the 


irt^^ 
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operation,  and  the  entrance  of  blood  into  the  air  passage  more 
easily  prevented.  Sach  at  least  has  been  my  own  experience. 
There  is  no  difficulty  in  the  performance  of  this  operation,  and 
there  would  not  appear  to  be  much  risk  inTolved.  I  find  on 
record  twelve  snccessfol  cases,  and  not  one  in  which  death  re- 
sulted. In  some  of  the  cases  the  voice  has  been  more  or  less  per- 
manently affected,  but  in  none  of  them  to  a  serious  extent.  A 
similar  operation  has  been  repeatedly  performed  for  the  removal 
of  morbid  growths  in  the  larynx,  but  with  somewhat  less  uniform 
success.* 

The  period  at  which  this  operation  should  be  performed  must 
depend  upon  the  circumstances  and  conditions  of  the  particular 
case  under  consideration.  As  a  general  rule,  the  earlier  it  is 
done  the  better  chance  is  there  of  complete  success;  the  longer 
the  foreign  body  ia  allowed  to  remain  in  the  larynx,  the  more 
likely  is  it  to  set  up  inflammation,  ulceration,  and  other  struc- 
tural lesions.  I  have  performed  this  operation  twice  with 
the  most  successful  results.  In  each  case,  however,  there  can 
be  no  doubt  that  if  the  operation  had  been  performed  much 
earlier  than  it  was,  the  patient  would  have  been  spared  con- 
siderable suffering  and  many  risks.f 

After  the  foreign  body  has  been  extracted,  the  edges  of 
the  incision  through  the  thyroid  cartilage  may  be  brought 
together  and  secured  by  suture.  It  may  be  well  to  retain  the 
laryngeal  or  tracheal  canula  for  two  or  three  days,  or  until  all 
indications  of  laryngeal  mischief  have  passed  away. 

When  the  symptoms  indicate  that  the  foreign  body  is  in  the 
trachea  or  one  of  the  bronchi,  tracheotomy  should  be  performed. 
The  opening  made  into  the  air  tube  should  be  of  considerable  ex- 
tent, and  as  low  down  as  practicable.  Hilton  J  recommends  that 
a  transversely  valvular  opening  should  be  made.  It  has  been 
suggested  that  a  portion  of  the  trachea  should  be  cut  completely 
out.  Such  a  proceeding  can  never  be  necessary,  and  if  adopted 
ifl  not  unlikely  to  be  followed  by  serious  consequences  at  a  later 
period.  The  edges  of  the  opening,  whether  simply  longitudinal 
or  valvular,  should  be  held  well  apart  by  means  of  blunt  hooks. 


*  Upon  this  subject,  see  an  excellent  monograph  by  Dr.  Charles  Planchon, 
J}e  Laryttgotonue,  Paris,  1869.  Also  Durham,  *  Cases  of  Operation  on  the 
Larynx/  Guy't  Hotpitai  Beports,  3rd  Series,  vol.  xii.  p.  540.  Also  Holmes,  op. 
cit  298,  311. 

t  Op.  supra  cit.  pp.  544-5. 

X  See  Medical  Time*  and  Gazette,  1867,  p.  607. 
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or  bent  wires,  or  dressing  forceps  or  some  such  dilator  as 
represented  in  Fig.  G8,    Or  silk  or  wire  lignttires  may  be  passed] 
through  each  edge  of  the  wound  and  tied  behind  the  neck  of  the 
patient.   In  many  cases  the  foreign  body  is  immediately  expelled 
through  the  opening,  and  sometimes  with  very  considerable  force. 
If  immediate  expulsion  does  not  take  place,  the  effect  of  inver- 
sion  and  succossion  may  be  tried.    If  this  should  fail,  it  is  gene-  ■ 
rally  belter  to  wait  for  a  time,  the  patency  of  the  opening  iu  the 


Fio.08. 


Laborde'ft  tbrM-bladnl  tlilatii 


n«  Forceps,  at  modified  by  Luer,  aad  iiD|noTed  by 
Mayer  aod  MelliCT. 


trachea  being  secured.  In  some  cases  a  canula  may  be  intro- 
duced with  advantage,  and  the  patient  allowed  to  reoovCT 
thoroughly  from  the  immediate  effects  of  the  operation.  It 
caniiot  be  too  constantly  borne  in  mind  that  in  a  large  propor- 
tion of  the  cases  that  have  done  well,  expulsion  has  not  been- 
effected   until  some  time  after  the  operation.*    The   surgeo«3 

Fio.  69, 


GroM'B  TrwhwJ  Fonwpi. 


therefore  should  neither  feel  disappointment,  nor  regret  wha  ^ 
he  has  done,  even  though  the  foreign  body  should  not  be  speedU^ 
ejected,  and  the  first  attempt*  at  removal  should  utterly  faih 

If  the  foreign  body  ia  still  retained  after  full  opiM)rtunity  foffT" 
expulsion  has  been  atlbrded,  attempts  may  be  made  to  detec 
and  remove  it  by  means  of  properly  curved  forceps,  introduocL^-^ 
through  the  opening,  and  directed  upwards  or  downwards  ac- 
cording to  circumstances. 

The  forceps  of  Professor  Gross  (Fig.  69)  are  well  adapted  focr- 
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such  a  purpose :  they  are  long  and  slender,  and  made  of  German 
silver,  so  that  they  can  be  bent  to  any  degree,  and  in  almost  any 
direction  that  may  be  requisite.  In  some  cases  snares  made 
of  looped  wire  have  been  advantageously  used.  The  introdac- 
tion  of  any  instrument  into  the  trachea,  or  either  of  the  bronchi, 
usually  excites  violent  convulsive  cough,  with  heaving  of  the 
chest  and  lividity  of  the  face.  The  violent  cough  excited  some- 
times leads  to  the  expulsion  of  the  foreign  body,  or  drives  it 
between  the  blades  of  the  forceps. 

If  the  foreign  body  is  comparatively  large,  and  is  impacted 
in  the  upper  part  of  the  trachea,  it  is  better  to  introduce  a 
canula  into  the  tracheal  wound,  and  to  wait  until  all  spasm 
has  had  time  to  subside,  and  the  parts  are  in  a  less  irritated 
condition.  If  the  foreign  body  is  comparatively  small  and  is 
situated  in  the  lower  part  of  the  trachea,  or  has  become  im- 
pacted in  one  of  the  bronchi,  it  is  better  to  lose  no  time  in 
attempting  to  extract  it  by  means  of  the  forceps.  Some  sub- 
stances, such  as  peas,  beans,  &c,,  may  swell  by  absorption  of 
moisture,  and  thus  become  more  firmly  impacted.*  And 
others,  as  pebbles,  shot,  &c.,  by  reason  of  their  weight  and  hard- 
ness, may  soon  find  their  way  on  into  one  of  the  second  or  third 
bronchial  divisions,  and  thus  get  hopelessly  beyond  reach. 

The  following  summary  of  167  cases  in  which  tracheotomy  was  performed  on 
account  of  the  presence  of  foreign  bodies  in  the  nir  passages,  maj  serve  to  indi- 
cate to  a  certain  extent  the  general  results  that  have  hitherto  attended  the 
operation  in  such  cases.  The  careful  consideration  of  indiridual  cases  supplies 
atill  stronger  arguments  in  favour  of  the  operation,  and  goes  to  show  that  in 
most  of  the  fatal  cases  death  was  due  in  no  respect  to  the  operation,  but  to 
delay  in  its  performance,  or  to  some  failure  or  defidency  in  the  measures  sub- 
sequently adopted. 


•  See  in  illustration  a  ease  by  Mr.  Bryant,  Guj/'s  Hospital  lieporis,  3rd  Series, 
'voL  vi.  p.  14. 
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Besults  of  Tkachkotomt  on  account  of  FoftEioN  Bodies  nr  thi 
Atb  Passaoes. 


1.  Caaa  m  which  reeoveiy  took  place: — 

KODB  Ain>  PbBIOI*  of  EXFULSIOK  OB  RkK OTAI« 

SpontaneoiiB  expulsion  through  the  tracheal 
opeaiug : 

a,  Jmmediatply  after  the  operation 

b.  Within  24  hours         .... 
e.  At  some  subsequent  period 

Total  of  cases  of  expulsion  through  tracheal 

SpontaneooB  expulsion  through  the  month : 

a.  Immediately  after  the  operation 

b.  At  some  subsequent  period 

Total  of  cases  of  expulsion  through  mouth  . 

Kemoral  by  foiveps,  &e. : 

a.  Immediately  after  the  aperation 

b.  At  some  subsequent  period 

Total  of  cases  of  removal  by  forceps,  &c.    . 
Total  number  of  cases  in  vhich  recorety  took 

No.  of  oases. 

ToMs. 

Totdi 

S9 
13 
10 

68 
2* 

39 

13t 

13 
16 

31 
8 

2.  Case$  in  which  death  occurred:^ 
RBTBKTioir,  Expulsion,  or  Rkhotax  of  Tokbiqn 

BODT. 

Retention  until  death          .... 
Expulsion : 

a.  Through  the  mouth,  immediately  after 

b.  Through  the  opening,  immediately  f   • 
Removal  by  forceps  J          .         .         .         . 

Total  cases  of  expulsion  or  removal    .         . 

Total  of  cases  in  vhich  death  occurred  . 

Total  numbers  of  cases  analysed 

32 

1 
2 
2 

82 
fi 

37 

167 

167 

167 

•  Death  seven  days  after  from  broncho-pneumonia. 

t  Death  in  one  case  forty  hours  after  operation,  from  coDVubiona ;  in  the  other, 
eight  months  afterwards,  from  pulmonary  disease. 

X  In  one  case  the  patient  did  not  rally  ;  in  the  other,  death  occurred  fifty- 
three  hours  afterwards,  from  blood  getting  into  the  trachea. 
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Bronchotomy. 

Under  the  general  term  broncfiotomy,  are  included  the  several 
srations  named  respectively,  laryngotomy,  laryugo-tracheo- 
ny,  and  tracheotomy.     In  each  nf  these  an  opening  is  made 

0  the  windpipe,  either  to  afford  relitf  in  case  of  obstructed 
tpiratiozi,  or  to  facilitate  the  expulsion  or  extraction  of  a 
'eign  bixly,  or  the  removal  of  a  morbid  growth.  'Each  opera- 
(H  has  its  own  peculiar  merits  and  advtuita^es,  diilicultieEi  and 
ngers,  and  ahares  others  which  are  more  or  less  common  to 
[three. 

In  deciding  which  operation  to  perform,  the  surgeon  mnst 

1  guided  in  ©very  case  by  the  particular  conditions  which 
nder  the  operation  necessary,  and  also  by  the  age  and  develop- 
ent  of  the  patient.  Laryngotomy  is  by  far  the  easiest  operation 
I  perform,  and  its  execution  is  attended  by  least  risk ;  but  it 
I  not  BO  geucrally  applicable  as  the  others,  and  it  may  involve 
ibaeqnent  as  well  as  immediate  damage  to  the  vocal  apparatus, 
•tyngo-tracheotomy  is  easy  in  execution,  and  not  accompanied 
IF  any  immediate  source  of  danger ;  but  it  is  liable  t/>  be  fol- 
wed  by  more  or  less  pennanent  impairment  of  the  voice,  from 
« injury  necessarily  iuflieted  on  the  cricoid  cartilage  and  parts 
lerewith  connected.  Tracheotomy  is  comparatively  difficult 
I  perform,  and  during  its  performance  dangers  may  have  to 
»  encountered  greater  and  more  numerous  than  those  met 
ith  in  either  of  the  other  ojjerations  ;  but  it  is  by  far  the  moat 
inerally  applicable,  and  when  once  safely  at-complislied,  is 
Hst  likely,  perhaps,  to  be  followed  by  permauimt  ill  effects.* 
it,  as  before  said,  the  operation  to  be  ])erfomied  must  bo 
cided    in  each  case   by   the  conditions   which    render   such 

operation  necessary,  and  the  particular  collateral  clrciim- 
U1C08.  Tliat  which  would  be  the  worst  operation  in  oue  case, 
ly  be  clearly  indicated,  nay,  absolutely  demanded,  in  another. 
Wliichever  operation  may  be  selected,  chloroform  should 
ways  be  a<lmiuistered  when  practicable.  In  a  very  large 
ijurity  of  cases  it  renders  respiratiou  easier  by  allajnng  spasm  : 
thns  increases  the  safety  of  the  patient,  and   relieves    the 


'  Oo  the  compantiTe  merita  of  thene  openitioiu,'eapGciAllj  in  childhood, 
»  the  chapter  on  Tracheotoni;  in  Ilolnics's  Surgical  Trvatmaii  of  Childrm's 
imutf,  2ad  cdit.p  p.  '<il2  et  seq.    Also  Mr.  Miu-sh's  article  od  Tracheotomy, 
.  BarH*ohmcw's  llutpHal  ItepvrU,  Tol.  iii.  j>,  SiiT,  iUSS, 
VOL.  n.  E  E 
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surgeon,  from  the   demand    which  might  otlierwiae  arise  for 
dangerous  haste  in  the  accomplishment  of  the  operation. 

Tn  caeea,  however,  iu  which  suffocation  is  imminent  fitim 
sudden  ohstruction  the  administration  of  cliloi-oform  is  in- 
admissihle.  And  it  is  unnecessary  if  the  patient  is  ah^ady 
almost  or  entirely  insenuible  &om  slow  asphyxiation. 

Again,  whichever  operation  is  to  be  performed,  the  patient, 
under  the  influence  of  chloroform  or  not,  must  bo  securely  held 
in  proper  position  before  the  knife  is  used.  This  is  especiallr 
requisite  if  the  openinfj  is  to  be  made  into  the  trachea. 

The  patient  should  lie  upon  the  back.     A  good  firm  pillow 
should  be  placed   under  the  shoulders  and  upper  part  of  Uie 
chest.     The  head  must  not  be  supported,  nor  propped  forwards 
by   any   pillow,    but  must  be   thrown   well   bock,   and  lr«pt 
perfectlj*  straight  until  the  operation  is  completed.     The  chin 
must  be  elevated.     The   shoulders  should   be   drawn  doim- 
wards.     This  may  be  effected  in  the    udult  by  traction  upon 
the  upper  extremities ;  but  in  the  child  it  is  better  to  make 
nse  of  a  shawl  or  towel,  arranged  behind  the  shoulders,  aiid 
carried  on  each  side  over  the  acromion  and  upper  extremitr, 
then  crossed  in  front,  and  finally  securely  festened  behind  and 
below.     A  small  firm  pad   should  be  placed  under  the  neck 
in  such  a  way  as  to  maintain  or  increase,  as  far  as  practi- 
cable, the  anterior  convexity  of  the  eenical  spine,  and  tJius 
to  throw  the  windpipe  forward.     By  such  means,  future  prooee»i- 
ings  are  greatly  facilitated.     When  the  patient  is  in  the  posi- 
tion described,  it  is  c*jmparatively  easy  to  recognise  by  the  touch 
the  several  parts  which  serve  as  guides  to  the  surgeon  in  tlie 
operations    under    discussion.      These   parts   are    the   thyroid 
cartilage,  the  cric<»-thyroid  membrane,  the  cricoid  cartilage,  the 
upper  part  of  the  trachea,  and  the  isthmus  of  the  thyroid  body. 
The  precise  situation  of  each  of  these  should  always  be  Jistinctlr 
made  out,  if  possible,  before  tlie  knife  is  used.     But  it  is  often 
very  difficult  to  do  so,  especially  in  the  case  of  a  young,  short- 
necked,  flit  child.     It  has  happened  that  the  opening  has  been 
made  through  the  thyro-hyoid  membrane  or  through  the  thy- 
roid cartilage  instead  of  at  the  spot  intended.*      In  the  iidolt 
subject  it  is  y;nnerally  easy  enough  to  make  out  the  several  parte 
mentioned,  with  the  exception  sometimes  of  the  thyroid  isthuios, 
the  position  of  which,  however,  can  be  readily  estimated  if 
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Moroh,  op.  cjt  p.  iM&. 


the  cricoid  cartilage  is  distinctlv  felt.  Tlie  notx;li  in  the  upper 
burder  of  the  thyroid  cartilage  may  serve  to  indicate  the  middle 
line  of  this  structure  when  its  median  ridge  is  not  rccoguisable. 
The  middle  points  of  the  lower  jaw,  the  thyroid  cartilage,  and 
the  upper  border  of  the  first  piece  of  the  stt'rnum,  give  the  line 
ia  whioh,  iu  all  of  these  oijeratious,  the  iucisious  are  to  be  u:ade, 
ind  from  ■which  they  should  never  deviate. 

Lanfngfftomif. — In  this  opemtiou  the  opening  into  the  vrind- 
pipe  is  made  through  the  crico-thyroid  membrane.  The  opera- 
tion is  simple,  easy,  and  free  frt>ra  risk.  It  is  performed  as 
fbHowg. 

ChlorofoiTU  having  been  administered  or  not,  the  patient  ia 
put  into  proper  position,  and  the  precise  situation  of  the  crico- 
Ifayroid  space  is  ascertained.  The  larynx  is  then  steadied 
between  the  fingers  and  thumb  of  the  left  hand  of  the  operator, 
Mid  the  skin  to  be  incised  is  at  the  same  time  rendered 
moderately  teuse.  A  perpendicular  incision,  an  inch  or  more 
in  length,  is  next  made  iu  the  middle  line  through  the  integu- 
ituenta  over  the  lower  half  of  the  thyroid  cartilage,  the  crico- 
thyroid space,  and  the  CTicoid  cartilage.  The  fascia  between 
the  two  Bt«;!mo-hyoid  muscles  and  the  areolar  tisffue  are  then 
lirided,  and  the  crico-thjToid  membrane  is  exposed.  The  knife 
[fi  then  passed  at  once  through  this  membrane,  and  the  mucous 
Uembraue  which  liucs  it,  into  the  larynx.  Care  must  be  taken 
k>  penetrate  the  mucous  membi-aue  effectually.  When  Uiis  is 
3oue,  air,  blood,  and  mucus  are  immediately  aud  forcibly 
expelled  iu  such  a  mH-uner  as  removes  all  doubt. 
'  The  opening  may  be  enlarged  transversely  to  the  extent 
;sary  or  desirable.  During  the  course  of  llie  operation  the 
s  of  the  wound  may  be  held  apart  by  retractors,  and 
ileeding  vessels  may  be  secured.  The  only  vessels  at  all  likely 
to  give  rise  to  troublesome  hcemorrhage  are  the  crico-thyroid 
arteries  (branches  of  the  superior  thyroid),  which  anastomose 
frver  the  cricot-hyroid  membrane,  and  which  are  very  liable  to 
be  wounded.  Cases  are  recorded  in  which  serious  aud  even 
j^tal  ha'uiurrhage  has  occurred  from  these  vessels.*  As  a 
g^eneral  rule,  however,  they  are  easily  seciu*ed,  if  nee<lful.  by 
ligature  or  torsion.  Unless  the  symptoms  are  very  urgent,  it  is 
desirable  to  arrest,  nil  hcemorrhage  before  opening  the  wind- 
Upe.     When  an  opening  of  sufficient  extent  is  made,  the  canula 


*  Sir  W.  F«rguHon  inestioos  &  cue. 
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is  introcluced.  There  is  rarely  anjr  difficulty  in  doing  this,  if « 
Itlunt  pilot  trocar  is  nsed.  Bnt  care  must  be  taken  to  aaoertun 
that  Uie  canula  is  actually  in  the  air  passage.  CaseB  have 
occurred  in  which  the  canula  has  been  piwsed  down  into  the 
loose  connective  tissue  in  front  of  the  windpipe  instead  of  into 
the  cavity  of  the  larjux.  Mr.  Gray*  refers  to  an  instance  in 
which  tlie  canula  was  pushed  down  between  the  crifto-thyroid 
membrane  and  mucous  membrane,  the  latter  not  having  been 
peneti"ated  at  all.  The  forcible  ejection  of  air,  blood,  mui 
&c.,  through  the  canula  (not  by  the  side  of  it)  unmiatakeabl 
indicates  that  it  has  been  properly  introduced.  Tiie  can' 
may  be  secured  in  position  by  means  of  soft  tapes  t  pasBi 
round  the  neck,  and  tied.  Or  the  elastic  band,  furnished  with 
hooks,  especially  designed  for  this  purpose,  may  be  used.  Tht 
taites  should  always  be  attached  to  the  canula  previous  to  its 
introduction.  The  cauula  should  be  of  uniform  calibre  through- 
out, and  iumished  with  an  inner  tube.  It  should  be  oval  {not 
circular)  in  section,  and  curved  on  the  flat.  Most  laryngotomr 
canulas  are  made  unnece.ssarily  long. 

Laryngotomy  is  not  applicable  in  early  childhood,  on  account 
of  the  very  limited  dimensions  of  the  crico-thyroid  space  at  that 
period  of  life.  It  cannot  be  recommended  in  cases  of  acute  or 
extensive  disease  or  injuries  of  the  larynx  ;  oor  is  it  likely  to  be 
of  much  service  ii'a  foreign  body  is  in  the  trachea  or  bronchus. 
On  the  other  hand,  it  is  generally  applicable  in  the  adult  subject, 
especially  in  the  male.  And  it  is  probably  the  best  operation 
to  adopt  in  cases  in  which  foreign  bodies  are  impacted  in  the 
larynx,  in  cases  of  limited  chronic  disease,  or  contractions  about 
the  upper  part  of  the  larjmx,  such  as  often  result  from  BV]ihilitic 
ulcex'ation,  &c ;  and  in  cases  in  which  respiration  is  impeded 
by  polypoid  or  warty  growths,  and  in  which  it  is  deemed  right 
io  open  the  windpii>e  before  removing  the  growths. 

2.  Laryngo-irachcotomy, — In  this  operation  the  crico-thyroid 
membrane,  the  cricoid  cartilage,  the  crico- tracheal  membrane, 
and  the  first  ring  or  two  of  the  trachea,  are  divided-  The 
geuei*ai  method  uf  proceeding  is  similar  to  that  practised  in 
laryngotomy,  but  the  first  incisions  must  be  somewhat  \<mrr«i\ 
and  iu  opening  the  windpipe  the  edge  of  the  knife  should  be 
directed  from  beluw  upwards,  so   as  to  avoid  wounding  the 
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atlunaa  of  the  thyroid  Wly.  Tliis  struclnre  is  comparatively 
Urge  and  vascular  in  early  childhood,  and  if  wounded  is  liable 
toblewl  freely. 

Lftrjmgo- tracheotomy  may  be  advantageously  practised  if,  on 
iccoont  of  the  age  of  the  patient,  the  crico-lhyrtiid  space  is  too 
mail  to  admit  an  openiiig  of  sufHcient  size,  and  if,  at  the  same 
time,  tlie  surgeon  fuars  to  open  the  windpipe  lower  down.  This 
O]ieration  should  not  be  performed  in  the  ease  of  an  adult, 
because  of  the  dama^  necessarily  done  to  the  vocal  apparatus. 
When  the  cricoid  cartilage  hus  lost  its  early  elasticity,  tlie 
divided  edges  must  be  forcibly  tept  asunder,  or  a  portion  of  the 
Eartilage  must  be  cut  out.  Either  proceoding  is  likely  to  result 
b  more  or  less  permanent  impairment  of  tlie  voice,  or  aphonia. 
Wecrosis  of  the  cartilage  also  is  liable  to  occur.  Two  fatal  cases 
tf  tiie  kind  have  come  under  my  observation, 

3.  Trticiieotomy, — In  this  operation  the  opening  is  made  into 
be  trachea  either  above,  through,  or  below  the  thyi-oid  isthmus. 
[be  operation  above  the  thyroid  isthmus  diifers  in  no  imjxirtant 
kspect  in  ita  method  of  performance  from  larjTigo-tracheotomy, 
^cept  that  the  opening  in  the  windpipe  is  limit<^d  above  by  the 
jicoid  cartdlage,  and  it  may  be  requisite  to  draw  the  thyroid 
wy  downwards.  In  childhood,  this  operation  does  not  affoi-d 
ifficiejit  room  for  the  introduction  of  the  canula,  and  in  the 

iult  the  operation  below  the  isthmus  is  generally  preferable, 
le  operation  through  the  thyroid  isthmus  cannot  be  recora- 
ended.  It  involves  putting  two  ligatures  round  the  isthmus, 
jfd  dividing  this  structure  between  them.  Before  this  can  be 
tHsfactorily  accomplished,  considerable  venous  and  even  arte- 
M  haemorrhage  are  likely  to  occur,  and,  until  arrested,  to 
^nse  much  embarrassment. 

"The  operation  below  the  thyroid  isthmue  is  that  which  is 
dxnorily  understood  by  the  general  designation,  tracheotomy, 
he  advantages,  a^  compared  with  the  risks  and  difficulties  of 
^ning  the  trachea  in  this  situation,  are  greater  than  those 
Fortled  by  making  the  opening  higher  up.  As  a  general  rule, 
lerefore,  this  operation  is  to  be  preferred.  The  dangers  and 
(fiBculties  that  may  be  enconntered  are  unquestionably  great, 
peciiiUy  in  the  case  of  a  young  fat  child ;  but  they  are  not  by 
ly  means  so  formidable  as  is  sometimes  supposed,  and,  for  the 
ost  part,  may  be  certaiidy  avoided  by  care  and  skill  on  the 
at  of  the  surgeon. 
The  operation  may  be  performed  either  by  a  process  of  slow 
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and  careful  disaection,  or  by  a  more  rapid  but  probablj?  equally 
safe  method.     The  first  method  is  practised  as  follows : — 

The  patient,  under  chlorof<.»rm  or  not,  is  put  into  the  position' 
already  deacribeil.  The  facility  with  which  the  operation  may 
be  oomplettid  greatly  depends  upon  the  maintenance  of  this 
position  thronghout.  The  surgeon  stands  on  the  right  of  the 
patient,  A  cai'eful  preliminary  examination  of  tho  parte  is  made, 
and  the  spot  selected  at  which  the  trachea  is  to  bo  opened.  An 
incision  is  then  made  exactly  in  the  middle  line,  extending  from 
just  above  the  cricoid  cartiliige  nearly  as  low  as  the  sternum. 
In  the  case  of  a  ahort-necked  fat  patient  it  is  very  desirable  to 
make  the  first  incision  lonfj  enough.  The  subcutaneous  fat  aii<i 
connective  tissue  being  divided,  the  stemo-hyoid  muscles  are 
brought  into  view,  lying  in  close  proximity  one  to  the  other,) 
but  between  them  a  faint  median  line  may  generally  be  recog- 
nised. The  fascia  along  this  line  is  divided,  and  the  muscles  an* 
hooked  apart  The  dissection  is  then  cautiously  continned 
through  the  fascia  and  connective  tissue  still  in  front  of  the 
trachea.  These  structures  are  divided  layer  by  layer,  and  held 
carefully  aside,  together  with  any  veins  that  may  be  seen. 
position  of  the  trachea  is  from  time  to  time  sought  with  the 
fiuger,  and  the  absence  of  any  large  abnormal  vessel  aaeertaineJ. 
The  dissection  is  continued  until  the  rings  of  the  trachea  are. 
clearly  visible,  and  at  least  as  much  of  this  tube  is  seen  as  it  ii 
intended  to  incise.  Diiring  the  progress  of  the  dissection,  aS 
bleeding  vessels  are  secured  as  far  as  possible ;  and  if  it  happew 
that  the  necessary  delay  is  of  no  importance,  all  haemorrhnge  b 
arrested  before  the  trachea  is  opened.  The  point  of  the  knife 
(the  edge  being  directed  upwards)  is  then  thrust  into  tUetrachfia* 
and  carried  upwards  to  such  an  extent  as  at  once  to  make  an 
opening  of  sufficient  length.  During  this  part  of  the  operation 
the  traxihea  is  steadied  and  the  knife  is  guided  by  the  left  fore- 
finger of  the  operator.  The  tip  of  the  finger  is  ot  once  gUdeJ 
over  the  opening  made,  so  as  to  serve  as  a  guide  in  the  sabM- 
quent  introduction  of  the  dilator  or  canula,  and  in  the  mean- 
time to  prevent  the  entrance  of  blood.  This  stage  of 
operation  may  be  accomplished  in  a  somewhat  different 
probably  better  manner,  especially  if  the  patient  is  yoimg,  anil 
the  trachea  is  small,  and  has  but  little  resisting  power.  Instead 
of  using  the  finger,  the  trachea  is  seized  by  means  of  a  sharp 
single  or  double  hook,  and  is  drawn  somewhat  forwards  and 
upwards,  and  firmly  held  while  the  opening  is  being  made  ai 
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until  the  dilator  or  canula  is  introdnced.  The  lost  stage  of  the 
operation  varies  with  the  abject  in  view.  If  the  operation  haa 
been  undertaken  on  account  of  the  presence  of  a  foreign  body, 
the  edges  of  tlie  opening  in  the  trachea  are  at  once  separated 
as  widely  as  possible  either  by  blunt  hooks,  by  dressing  forceps, 
or  by  one  of  the  dilating  instruments  especially  made  for  the 
purpose,  and  the  general  plan  described  at  p,  493  is  pursued. 
If,  however,  the  operation  has  been  rendered  necessary  by 
laryngeal  obstruction,  the  canula  (already  furnished  with  tapes 
for  fixing)  is  introduced  as  speedUy  as  possible. 

Such   is   a  brief  description   of  the  method  of  performintf 
l^mcheotomy  ordinarily  recommended.     But  simple,  easy,  and 

^^"^^  *"•  *^^"3  method  may  seem  in  description,  it  is  often  com- 
plicated and  difficult,  and  sometimes,  from  the  delay  involved, 
even  dangerous  in  practice.  Plenty  of  time,  a  good  light,  and, 
above  all,  skilful  assistants,  are  absolutely  necessary  to  enable 
the  sui^on  to  accomplish  his  task  with  facility,  if  he  adopt 
this  method  of  operating.  But  it  often  happens  that  there  is 
not  a  minute  to  be  lost,  and  the  surgeon  must  rely  on  himself 
alone.  He  may  be  called  upon  to  operate  at  night,  and  there 
|-|paT  be  no  good  lamp  at  hand.     Under  such  circumstances,  it 

fw  impossible  to  make  a  deliberate  dissection  without  endanger- 
ing the  life  of  the  patient.  Unskilful  attempts  to  hook  aside 
the  divided  structures  embarrass  rather  than  aid  the  operator. 
The  natural  laxity  of  the  several  layers  of  connective  tissue  of 
the  neck  is  greatly  increased  by  their  division ;  and  the  various 
parts  become  capable  of  beiug  moved  so  easily,  and  to  such  an 
extent,  that  they  are  almost  sure  to  be  pulled  more  or  less  out 
of  position,  and  their  normal  relations  disturbed.  Thus  the 
surijeon  may  be  misled,  and  seriously  hindered  in  the  accomr 
pUshment  of  his  purpose. 

It  baa  happened,  to  my  knowledge,  thitt  the  cervical  rertetirre  hnre  been 
safely  rencbed  Iwroro  the  tnicbefi  hafl  been  found.  The  Irachen  on  the  one  Mfi« 
and  tbo  Urge  Teasels  on  the  other  were  held  scrupulously  itpart  by  the  BMi»t- 
adU  vtho  bad  charge  of  the  retrnctors.*  ^r.  Marsh  t  alludes  to  a  stmilai 
c«fle. 

In  the  absence,  therefore,  of  skilled  assistants  and  a  good 
lijfht,  and  especially  if  suffocation   is   impending,  and  every 


•  S«e  Durhnm  on  '  Some  nf  the  Difficulty  and  Dangers  of  Tracheotomy,' 
i^VK«MM«r,  Apiil  ISm,  p.  •22ii. 
t  Op.  dt.  p.  351. 
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moment  is  of  consequence,  the  following  method  should  be 
adopted. 

The  sui^eoD  standing  on  the  right  side  of  the  patient,  who 
is  firmlv  held  in  the  position  already  described,  makes  a  rapid 
but  careful  preUminarj*  examination  of  the  parts.  He  thea 
places  the  forefinger  of  his  left  hand  on  the  left  side  of  the 
trachea,  and  the  thumb  on  the  right,  and  makes  utiifomi, 
steady,  deep  pressure,  until  he  is  able  to  feel  the  pulsation  of 
both  carotid  arteries.  By  now  very  slightly  apprt>ximating  the 
finger  and  tliumb,  the  surgeon  feels  that  the  trachea  is  firmly 
and  securely  held  between  them,  and  he  ha«  the  satisfaction  of 
knowing  that  the  safety  of  the  great  ressels  is  ensured.  More- 
over, the  skin  and  superficial  structures  are  rendered  tense,  and 
prevented  from  being  moved  downwards  with  the  knife.  The 
finger  and  thumb  thus  placed  are  not  to  be  moved  until  tbu 
trachea  is  reached.  In  the  next  place,  by  a  succession  of  care- 
fill  incisions  (not  by  a  hiisty  plunge)  the  surgeon  cuts  confi- 
dently down  on  to  the  trui-'hea.  The  finger  and  thumb  accu- 
rately placed  on  either  sidp,  help  him  to  judge  the  exact 
position  of  the  median  line,  from  which  the  knil'e  must  neter 
deviate.  And  their  pressure  causes  the  wound  to  gape  and  the 
trachea  to  advance.  The  forefinger  of  the  right  hand  is 
passed  from  time  to  time  into  the  wound,  *  to  make  assurance 
doubly  sure,'  that  there  is  no  important  vessel  in  the  way. 
When  the  trachea  is  reached  {as  may  be  known  by  the  sensa- 
tion communicated  through  the  knife,  or  by  examination  with 
the  right  forefinger),  it  may  either  be  opened  at  once,  or  it 
may  he  seized  by  a  sharp  hook,  and  opened  as  in  the  previoaslj 
described  method.  If  the  trachea  is  opened  without  the  oso  of 
the  hook,  the  knife  should  be  guarded,  lancet-like,  by  the  fore- 
finger of  the  hand  that  holds  it. 

It  will  be  obsened  that  in  operating  in  the  method  thus  de- 
scribed, the  trachea  is  firmly  fixed  throughout ;  and  the  violent 
convulsive  up  and  down  movements  which  communly  give  rise 
to  80  much  difficulty  and  embarrassment  are  effectually  obviated. 
The  pressure  of  the  finger  and  tliumb  also  preventa  in  great 
measure  venous  haemorrhuge  during  the  operation;  and,  u  ft 
rule,  there  is  no  need  to  pause  and  seek  the  wounded  vessel.  The 
whole  operation,  from  the  first  incision  to  the  opening  of  the 
trachea,  occupies  so  short  a  time,  that  the  interference  with  the 
respiration  caused  by  the  necessary  pressure  is  of  no  niomeot. 
I  have   adopted  this  method  in  nineteen  cases,  and  in  no  io- 
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ace  hare  I  hud  the  alightost  reason  to  rep-et  the  courBe 
pursued.  In  sereral,  life  would  have  been  sacrificed,  or  at  any 
rate  imperilled,  if  a  slow  dissection  had  been  attempted. 

Besides  the  methods  thus  described  others  have  been  from 
time  to  time  advocated  by  different  surgical  writers.  But  such 
methods  do  not  appear  to  possess  any  {peculiar  advantages  or 
Hkerits  entitling-  them  to  specia,!  description  in  these  pages. 

K Various  instrnments  called  Irachcotomett  have  been  contrived 
h  the  view  of  rendering  the  operation  more  easy  and  less 
hazardous.  Bnt  the  use  of  all  such  instruments  is  conrlemnftd 
l>y  practical  experience ;  and  that  too,  in  spite  of  the  undeniable 
ingenuity  displayed  in  the  constniction  of  some  of  them.  The 
surgeon  who  is  competent  to  operate  does  not  require  anything 
of  the  kind ;  and  in  the  hands  of  the  incompetent  such  con- 
trivances are  likely  to  prove  dangerous. 

Whichever  methotl  ot  operating  be  adopted,  the  following 
general  observations  may  be  equally  applicable. 

1,  With  regard  to  kcemorrhage..  Fatal  haemorrhage  during 
the  operation  very  rarely  occurs,  and  need  not  be  feared  if  only 
due  care  and  promptitude  are  exercised.  There  can  be  no 
doubt  that  in  some,  if  not  many,  of  the  so-called  cases  of  fatal 
hamiorrhage,  death  has  really  resulted  not  from  loss  of  blood, 
but  from  want  of  breath ;  and  that,  because  the  auigeon  has 
been  deterred  by  fear  from  completing  his  operation. 

Nothing  but  gross  carelessness,  or  utter  loss  of  presence  of 
mind  on  the  part  of  the  surgeon,  or  uncontrolled  struggling  on 
the  part  of  the  patient,  can  explain  the  opening  of  the  inno- 
minate or  carotid  artery.  Such  an  accident,  however,  has  oc- 
curred. It  certainly  ouj?ht  to  be  remembered  that  the  innominate 
may  cross  the  trachea  higher  than  in  the  normal  arrangement. 
But  an  artery  of  such  size  must  be  detected  if  jiroper  examina- 
tion of  the  parts  is  made.  Nor  ought  there  to  be  any  difficulty 
in  discovering  and  dealing  with  the  abnormal  artery  *  as  large 
as  the  radial/  which  is  described  as  having  been  sometimes  met 
with  in  front  of  the  trachea.  The  thyroidea  ima,  not  un- 
frequently  found  in  this  situation,  is  rarely  of  sufficient  size  to 
give  rise  to  serious  hsemorrhage,  if  only  its  possible  presence  is 
borne  in  mind,  and  search  is  made  for  it  in  cases  of  arterial 
bleeding  after  the  canula  is  inserted. 

But  although  fatal  hajmorrhage  is  very  rare,  yet  bleeding  to 
a  very  considerable  and  even  alarming  extent  often  occurs, 
especially  in  cases  of  sudden  or  rapid  obstruction  to  respiration. 


506 


INJUETES  OT  THE  NECK. 


Sooh  bleeding  is  almost  always  tchoub,  and  usually  comes  &oin 
some  commuuicating  branch  or  other  of  the  anterior  jagiilar  or 
inferior  thyroid  veins.     It  is  sometimes  impossible   to  avoid 
these  veins :  but  every  endeavour  should  be  made  to  do  so  by 
keeping  strictly  in  the  middle  line.     Any  vessels  that  may  be 
wounded  should  be  at  once  secured  b}'  ligature  or  pressure,  if 
practicable ;  but  attempts  to  do  this  should  not  be  persevered  in 
to  the  risk  of  the  patient.     The  rule  has  been  laid  down,  and 
repeatedly  quoted,  that  the  trachea  should  never  be  opened  until 
all  haemorrhage  has  ceased.     If  the  surgeon  invariably  abides 
by  this  rule,  he  will  assuredly  sometimes  have  to  wait  until  bis 
patient  is  dead.     It  ia  useless  to   let  the   patient  die  firom 
suffocation,  while  attempting  to   prevent  death  from  loss  of 
blood :  and  yet  this  has  been  done.     In  any  case  in  which  there 
is  great  venous  congestion,  and  the  patient  is  on  the  point  of 
sntfixiation,  the  surgeon  must  go  boldly  but  carefully  on,  and 
complete  his  operation  as  quickly  as  possible,  in  spite  of  what 
may  seem  almost  frightftd  hemorrhage.     He  must  not  hesitate 
in  such  a  case  to  open  the  trachea,  and  introduce  the  canula 
even  through  a  very  pool  of  blood.     When  the  canula  is  in 
position,  and  respiration  is  restored  either  by  natural  recovery 
or  by  artificial  aid,    the  blood  moves  on  through  the  befiwe 
congested  pulmonary  capillaries;  the  right  side  of  the  h^ 
is  relieved  from  distension ;  the  blood  flows  on  in  its  natural 
course ;    the    previously  distended  veins  resume   their  normal 
dimensions ;  and  the  profiise  htemorrhage  speedily  subsides,  or 
is  easily  arrested  by  pressure. 

2.  With  regard  to  the  opening  in  ike  trachea.  In  making  the 
opening  into  the  trachea,  it  is  important  to  keep  strictly  in  the 
middle  line ;  otherwise,  as  pointed  out  by  Mr.  Paget, '  the  cannla 
is  likely  to  stand  aT\Ty  in  the  wound,  and  its  extremity  will  he 
turned  sliarply  against  the  mucous  membrane  of  the  traclien- 
and  will  not  only  cause  irritation,  but  will  quickly  become 
blocked  with  mucus.'*  It  is  also  important  not  to  thrust  th^ 
knife  too  far  into  the  trachea.  Mr.  Marsh  mentions  an  instance 
in  which  '  the  scalpel  was  driven  through  both  the  anterior  aDil 
the  posterior  walls  of  the  trachea,  and  thi*ough  the  cesophn^* 
till  it  struck  the  spine.*  But  although  the  knife  must  not  be 
thrust  too  for,  it  is  almost  more  important  to  take  care  that  itis 
thrust  far  enough,  and  that  it  is  made  to  incise  the  trachea  to 


I 


Ma^h,  op.  cit  p.  351. 


a  Kufficiont  extent.  It  must  be  bomc  in  mind  that  the  mucous 
membrane  of  the  trachea,  especially  if  iiiflumed  and  swollen,  may 
be  pushed  before  the  knife  instead  of  being  penetrated ;  and 
also  that  false  membranes  lininf;  the  tube  may  similarly  be 
pushed  before  the  knife,  and  on  its  withdrawal  may,  valve-like, 
close  the  opening.  If  the  openinfy  first  made  into  the  trachea 
is  too  small,  and  escapes  detection  when  sought,  it  is  better  to 
make  a  second  opening  at  once,  rather  than  to  lose  much  time 
in  searching  for  the  first.  Experience  shows  that  comparatively 
little  danger,  or  none  at  all,  is  likely  to  arise  from  such  a  proceed- 
ing.* If  the  opening  made  in  the  trachea  should  be  larger  than 
it  need  be,  and  the  wound  through  the  skin  too  small  or  too 
completely  closed,  air  nmy  escape  by  the  side  of  the  canula  into 
the  areolar  tissue,  and  emphysema  may  result.  This  accident, 
however,  is  rarely  met  with,  and  is  not,  as  a  rule,  of  any  impor- 

_tanee.     Absorption  soon  takes  place. 

Jt.  With  regard  to  the  introduction  of  tjie  canula.     This  is 

"often  found  to  be  a  mutter  of  some  difficulty;  and  cases  have 
occurred  in  which  the  canula  has  been  thrust,  and  allowed  to 
remain  until  death  in  the  areolar  tissue  surrounding  the  tra- 
chea, t  In  such  cases,  the  pressure  of  the  canula  has  further 
impeded  the  already  obstructed  respiration.  X 

To  facilitate  the  introduction  of  the  canula.  Trousseau,^  and, 
following  him,  most  French  surgeons  recommend  the  use  of 
dilating  forceps.  Trousseau's  bivalve  dilating  forceps  may  be 
nsed  for  this  purpose,  or  the  trivolve  forceps  of  Laborde  (see 
Fig.  68,  p.  494).  In  England,  the  bivalve  canula  of  Dr. 
Puller  (see  Fig.  71  p.  509),  is  somewhat  in  favour,  on  account 
of  the  comparative  ease  with  which  it  may  be  inserted.  Pnic- 
tically,  however,  it  will  he  found  by  far  the  best  plan  to  use  the 
ordinary  cylindrical  canula  mounted  upon  a  blunt  pilot  trocar 
(see  Figs.  70c,  74,  pp.  500,  511).  By  this  means,  the  introduction 
of  this  canula  is  rendered  easier  than  that  of  the  bivalve  canula, 
to  the  use  of  which  there  are  many  objections  ;  ami  the  operation 
is  simpler  than  when  a  dilator  ia  employed.  If  the  siu^eon 
should  not  possess  a  trocar,  an  ehwtie  catheter  or  bougie  may 
used  as  a  substitute.     But  the  long  firm  handle  of  the  trocar 


A  good  illustration  in  meDtioncd  by  tlulmes,  op.  cit  p.  323,  Dot«. 
t  Manh,  op.  cit.  p.  352. 
:  HulmM,  p.  323. 
\  See  TrooMeaa,  Cliniqw  Mitiicaie,  18C8,  t.  i.  p.  466. 
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renders  the  manipulation  of  the  instrnment  so  maanted  mucli 
more  easy. 

4.  With  regard  to  Uie  compleiion  of  the  opcraiion.  In  tmxj 
case,  however  apparenil}'  hopeless  it  may  have  become,  the 
surgeon  shonld  complete  his  ojHTation.  Tlie  tube  should  U^H 
introduced  even  though  the  patient  have  ceased  to  breatk^H 
before  this  can  be  accompllfihed ;  and  the  most  perseTerin^ 
efforts  should  be  made  to  effect  resuscitation  by  aid  of  artificiil 
reHpiralion.  Blood  that  may  liave  entered  the  trachea  uinst 
be  socked  out  by  the  mouth  of  the  surgeon,  or  by  means  of  a 
syringe  (if  the  disease  is  of  infectious  nature) ;  its  entrance  may 
be  prevented ;  and  its  expulsion  favoured  by  turning  the  patient 
on  his  face  irom  time  to  time.  Under  such  treatment  reeomj 
has  been  repeatedly  cSected  in  cases  apparently  the  numt 
hopeless. 

The  canula. — Attention  to  the  size,  shape,  and  general  «m- 
stniction  of  the  canula  ia  of  great  importance.    It  should  alwin 
be  double  ;  that  is  to  say,  it  should  consist  of  an  out<.>r  tube  which 
remains  fixed  in  the  trachea,  and  an  inner  tube  wliich  may  be 
removed  from  time  to  time.     Sometimes  the  canuhi  is  too  shorty 
and  the  neck-plate  becomes  buried  in  the  wound.      &>meti]nM 
it  is  too  long,  aud  presses  against  the  cosophagus  behind,  and 
projects  in  front  to  a  greater  or  less  extent  fVom  the  wound,  in 
which  case  it  is  very  liable  to  be  forced  oat.      The  cannlas  in 
ordinary  use  are  so  curved  that  the  lower  extremity  often  im- 
pinges on  the  mucous  mcmbnine  of  the  anterior  wall  of  the 
trachea ;  and  sometimes  the  convexity  of  the  curve  comes  in 
contact  with  the  posterior  wall.     In  either  case  ulceration  may 
be  produced  sooner  or  later,  and  very  serious  results  may  follow. 
*  Two  cases  have  occurred  in  Guy's  Hospital,  in  each  of  which 
ulceration  so  produced  extended  through  the  anterior  wall  of 
the  trachea  into  the  innominate  artery.      Fatal  hiemorrhage  of 
course  ensued.'  *    Another  instance  of  the  same  kind  is  recorded 
by  Mr.  Wood.f     And  even  in  cases  in  which  there  has  been 
no  reason  for  supposing  that  any  large  trunk  has  been  perforated, 
seriouij  and  occa^sionaily  fatal  haemorrhage  has  occorrcd.      Mr. 
Marsh  }  states  that   four  or  five  oases  have  come  under  hi> 


*  Duibam,  Id  Practitiona-j  {>.  220. 

t  PaUt.  Tranf.  voL  xL  p.  2a 

I  Op.  cit  p.  S64.      On  tbe  dnn^crs  due  to  the  prascnce  of  the  canuli, 
sl«o  Troiiiwenu,  op.  cit  p.  477;  II.  Rogpr  m  AreJupea  Oiniratf$-^  Mrd.  Tim 
mtd  Oect.  ToL  xix.,  Keport  on  '  TnchtiOtuiDy.' 
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observation.  Again,  abscesses,  bronchitis,  pneumonia,  pysemia, 
and  other  more  or  less  fatal  conditions,  have  sometimes  resulted 
directly  or  indirectly  from  the  inflammation  or  ulceration  set 
up  by  the  cannla.  It  is  easy  to  understand  that  in  all  ca^es 
tiie  presence  of  the  canula  is  likely  to  set  up  more  or  less  local 
irritation  and  inflammation,  which  may  spread  along  the  air 
tube.     But  that  such  serious  results  should  ensue   as   those 

Fio.  70. 


Oidinaiy  Tiacheotomy  Canula.     a.  Outer  tube.     b.  Inaer  tube,     a  Blunt  pointed 

pilot  trocar. 

described,  seems  to  Indicate  something  wrong  in  the  construe- 
tion  or  management  of  the  canula. 
The  canulas  ordinarily  met  with  in  this  country  are  of  three 


Fig.  71. 


Dr.  FulIer'B  Bivalve  Tracheotomy  Canula. 
a.  Outer  portion  viewed  from  behind,  b.  Inoer  tube,  side  view. 

kinds.  First,  the  ordinary  English  canula,  which  consists  of  an 
outer  tube  complete  throughout  (Fig.  70a),  and  an  inner  tube  cut 
away  on  its  convex  and  concave  aspects  (Fig.  70fc),  so  as  to  facili- 
tate its  passage  into  and  out  of  the  outer  tube.  The  curve  of 
this  canula  represents  about  a  quarter  of  a  circle.     Second,  the 


ordinary  French  canula,  somewhat  less  curved.  Both  the  inner 
aud  outer  tubes  are  complete.  Thirdly,  the  bivalve  cannla  of 
Dr.  Fuller,  iii  which  the  outer  tube  is  represented  by  two  blades 
(Fig.  71o),  which  may  be  approximated  by  the  finger  and 
thumb  during'  tlie  introduction  of  the  instrument,  and  are 
aft4!rward8  kupt  apart  by  tlie  insertion  of  a  complete  inner  tube 
(Fig.  7 lb),  through  which  respiration  is  carried  on. 

In  each  of  these  forms,  the  canula  is  rigid  throughout,  and 
therefore  is  liable  to  press  continuously  upon  any  spot  upon 
which  it  may  impinge. 

The  improved  French  canula  of  M.  Roger  is  so  constructed* 
that  though  the  neck  plate  is  fixed,  the  tube  in  the  trachea  is 
allowed  to  move  to  a  certain  extent  with  the  motious  of  tJie 
parts.  Trousseau  t  states  that  since  such  cannlas  have  been  in 
use  at  the  Hopital  dea  Enfans  Malades  ulcerutiomj  of  the  trachea 
have  been  much  less  frequently  produced. 

Canulas  of  the  various  forms  described  ai-e  made  of  different 
sizes.  It  haa  been  repeatedly  assei"ted  that  the  canula  should 
be  as  nearly  as  possible  of  the  same  calibre  as  the  trachea  into 
which  it  is  to  be  inserted.  But  this  is  altogether  a  mistake,  and 
any  attempt  to  carry  such  an  idea  into  practice  cauuot  fiiil  to 
be  dangerous. 

Mr.  Marsh  J  bas  shown  by  a  series  of  careful  measui-ouieDta 
that  the  calibre  of  the  cricoid  cartilage  is  considerably  le83  tluui 
that  of  the  trachea.  Mr.  Holmes  §  has  further  shown,  in  & 
simihir  manner,  that  the  area  of  the  glottis  when  fiJlj" 
expanded  is  smaller  than  that  of  the  transverse  section  of  tlift 
cricoid.  Moreover,  it  may  be  readily  seen,  on  laryngoscopic  ex- 
amination, that  during  ordinary  tranquil  respiration  the  glottis 
never  is  expanded  to  its  fullest  ext-ent.  Thus  it  becomes 
evident  that  there  is  no  need  to  employ  a  canida  the  calibre  oC 
which  is  anj-thing  like  equal  to  that  of  the  trachea.  And* 
little  consideration  shows  that  it  would  certainly  be  unphysio- 
logical  and  pi-obably  dangerous  to  make  the  attempt.  It  may 
sai'ely  be  accepted  that  the  ordinary  canulas  are  of  sufficiently 
large  calibre  for  the  purpose  intended. 


•  The  conatruction  hv  wbicli  this  ia  efiwctetl  is  utto^ted  in  the  canula,  Tig.  72, 
p.  6U. 
t  Op.  rat.  vol.  i.  p.  477.  J  Op,  cit.  p.  S42. 

5  Op.  dt  p.  32C. 
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"With  regard  to  their  leu^h  and  curvature,  however,  there  is 
>m  for  improvement.,  as  is  clearly  indicated  by  what  has  been 
eudy  advanced.  With  the  view  to  obviate  the  poBsible 
Bources  of  danger  to  which  the  caiiula  may  give  rise,  and  some 
of  tlie  difficulties  connected  with  its  inanii^einent,  I  recently 
devised  the  form  of  camUa  represented  in  Figs.  72,  7!},  74.*  The 
outer  tube  (Fig.  72)  is  so  shaped  as  to  pass  straight  back  into 
the  tniehea,  and  then  to  turn  downwards  iu  such  a  manner  that 
its  ejctremity  may  lie  in  tlie  middle  of  the  trachea,  aud  its  edges 
may  not  press  against  the  mucous  membrane.  The  straight 
maiiai  a  slides  in  the  collar  b,  but  can  be  fixed  at  any  point  by 
HISh  of  the  screw  c.  The  length  of  the  portion  of  the  tube 
in  the  wound  is  thus  easily  regulated  in  accordance  with  the 


Fig.  72. 


Fie.  73. 


depth  at  which  the  trachea  is  situated.  The  projection  of  the 
end  of  the  tube  beyond  the  collar  prevents  mucus,  Jkc,  when 
once  expelled,  from  being  drawn  iu  again  by  the  next  inspiration. 
The  collar  B  is  attached  to  the  small  plate  d,  which  ia  loosely 
j^tifiul&ted  with  the  neck  plate  e  by  means  of  two  alar  pm- 
^Ppli^  which  pasg  imder  little  wire  arches  on  £  in  such  manner  as 
to  permit  the  portion  of  the  tube  in  the  trachea  to  accommodate 
itself  in  position  during  the  various  movements  of  the  head  and 

Fig.  74, 


neck.  The  distal  portion  of  the  inner  tube  (Fig.  73)  consists  of 
several  small  pieces  jointed  together  in  the  *  lobster-tail  *  fashion. 
The  adoption  of  this  construction  enables  this  tube  to  i>a8S 


Mode  bv  Marcr  and  M«hzcr. 


easily  into  and  ont  of  the  outer  tube.  The  pilot  trocar  {Tig.  7^ 
IB  constructed  on  the  same  principle.  Experience  ha^  now 
amply  shoivu  that  the  advantages  presented  by  this  form  of 
cauula  are  not  simply  imaginary. 

After-treatment,  complicalioTiSj  and  aecid^nis. —  After  the 
operation  is  completed,  and  the  paroxysmal  fits  of  dyspncea 
and  violent  cough  which  immediately  follow  the  insertion  of 
the  canula  have  subsided,  the  patient  usually  experiences  the 
greatest  possible  relief,  and  is  soon  ready  to  sink  into  a  peacefnl 
sleep.  The  edges  of  the  wound  should  be  approximated  by 
means  of  a  strip  or  two  of  sticking  plaister,  or  may  be  left  alto- 
gether open.  Sutures,  as  a  rule,  should  not  be  used.  The  sur- 
rouudiug  parts  of  the  nock  should  be  well  oiled  over  if  the 
patient  is  auflering  from  diphtheria.  And  iu  such  case  it  may 
be  a  good  plan  to  apply  nitrate  of  silver  tti  the  cut  surfaces  in 
the  iiiauiter  recommended  by  Trou8sea.u.  As  a  general  rule,  the 
simplf^st  after-treatment  only  is  requiHito.  But  such  sinipli} 
treatirient  to  bo  effectual  retjuirea  the  greatest  vigilance,  and 
Bometimcs  considerable  skill. 

The  patient  should  be  surroimded  by  a  warm  and  moisty  bat 
not  oppressively  close,  atmosphere.  The  general  temperatore 
of  the  room  should  be  unifoi*mly  maintaiued ;  and  dishes  of  hot 
water,  or  some  specially  contrived  apparatus,  should  be  so 
arranged  as  to  moisten  the  air  the  patient  is  abont  to  breatlie. 
Water  kept  boilitigina  Florence  flask  hy  means  ofaapirit  lamp 
may  be  made  to  answer  the  purpose ;  or  a  long  tube  may  be 
attached  to  the  spout  of  a  kettle  on  the  firo,  and  the  steam 
which  issues  from  it  directed  towards  the  patient's  neck.  It 
might  be  well  if  he  could  breathe  the  '  atmosphere  of  au  oroliid 
house  '*  without  being  in  it.  If  the  patient  should  unfurtn- 
nattily  be  placed  in  the  midst  of  a  large  hospital  vrard,  his  bed 
must  be  partially  surrounded  by  a  tent^Uke  arrangement  of 
screens  and  blankets. 

Iu  most  cases  in  which  tracheotomy  has  been  performed, 
especially  iu  those  iu  which  it  has  been  rendered  necessarr  by 
croup,  diphtheria,  acute  laryngitis,  &,c.,  the  constant  atten- 
dance of  a  vigilant  and  skilful  nurse  during  a  longer  or  shorter 
period  is  absolutely  requisite.  The  superlative  importance  of 
careful  watching,  jxidicious  management,  and  miwavoring  pts*- 


•  Cooper  Foreter,  Hwffical  Dittaies  of  Cluidrm,  p.  51. 
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sereiSDce  to  the  rery  eud,  cannot  be  exaggerated.  For  want 
of  6«oh  watching,  management,  and  jversevenince  in  the  after 
treatiumii,  many  patients  have  been  lost.  In  such  cases,  the 
0|vnitiun  has  usually  been  followed  by  immediate  and  intense 
rtdief,  and  it  has  been  too  readily  supposed  that  nothing  more 
need  be  done. 

The  special  treatment  required  varies  with  the  accident  or 

disease  which  has  rendered  the  operation  necessary.     If,  for 

ctample,  it  has  been  performed  on  account  of  the  presence  of  a 

forei)^n  body,  aa  soon  as  the  foreign  body  is  removed  or  expelled 

the  canula  may  be  removed,  and  the  wound  allowed  to  cicatrise. 

If  it  has  been  performed  on  account  of  cronp  or  diphtheria^ 

coostitotional   treatment   may  be  necessary.     If  it  has  been 

performed  on  accouut  of  obstruction  arising  from  the  effects  of 

t^hilitic  disease,  constitutional  as  well  as  local  treatment  is 

called  for.  In  all  cases,  however,  it  is  i>?quisite  that  blood,  mucus, 

discharges,  and  membranes  should  be  wiped  away  immediatciv 

On  &eir  exjjulsiou  from  the  canula,  and  tluit  the  inner  tube  should 

be  withdrawn,  cleaned,  and  replaced  as  often  aa  may  be  need- 

ftjl.     The  dry  tenacious  stuff  that  so  rapidly  and  firmly  blocks 

the  canula,  and  is  sometimes  so  difficult  to  clean  off,  may  bo 

>^eadily  softened  by  immersing  the  tube  in  a  weak  solution  of 

I>otash.     Before  r<.^introdn<ring  tlie  inner  tube,  it  should  always 

be  thorouglily  oiled.     When  the  period  is  reacbcd  at  which  the 

tub©  no  longer  requires  constant  watching  and  changing,  it  is 

a  gotxl  plan  to  place  over  the  neck  of  the  patient  a  small  light 

Crudle  on  which  two  or  three  layers  of  moistened  muslin  are 

lightly  laid.     The  air  is  thus  moistened,  and  the  entrance  of 

dost,  &c.,  is  prevented. 

The  after  dangers  of  the  case  arise  in  great  measare  from  the 
progrees  or  effects  of  the  disease  or  accident  which  may  have 
rendered  the  operation  neoessury.*  But  there  can  be  no  doubt 
that  the  operation  itself,  and  especially  the  retention  of  the 
Canula.  may  expose  the  patient  to  certain  risks.  Bronchitis  and 
broncho-pneumonia  not  unfrequently  result,  and  sometimes 
prove  fataL  These  affections  may  be  caused,  directly,  by  the 
admission  of  unwarmed,  unmoisteued  air  to  the  luugs;  or 
indirectly  by  the  extension  of  inflammation  from  a  spot  irri- 
tuted  or  ulcerated  by  the  pressure  of  the  canula. 

In  all  cases  it  is  desirable  to  dispense  with  the  use  of  the 


*  See  the  article  in  ih*'  Pfofffiioiur  nlready  quoted. 
TOL.  II-  i*  I* 


canubi  at  ihe  earliest  possible  period,  not  only  to  relieve  thp 
tient  from  the  risk  occasioned  by  its  presence,  but  also  to  favoui 
the  restonition  of  the  vocnl  apparatus  to  ita  normal  etate.  The 
cannla  should  be  closed  for  a  time  by  the  finger  or  other  mean 
and  the  attempt  should  be  made  to  ascertain  how  (or  respira- 
tion can  be  naturally  accomplished.  The  experiment  should  l>e 
persisted  in  at  intervals,  until  it  becomea  evident  either  that  the 
cauula  may  be  safely  withdrawn,  or  that  it  would  be  hazardon* 
to  do  so.  The  eanula  should  uot  be  withdra^vn  unless  the  patieut 
can  be  ^vatt-hetl  by  an  attendant  comjxitent  to  replace  it  in  ease 
of  need.  Before  withdrawing  the  cannla,  it  should  have  been 
ascertained  that  the  patient  can  breathe  for  some  hours  with 
the  orifice  plugged.  Small  silver  plugs,  with  porforationi  of 
different  sizes,  may  be  advantageously  used. 

In  some  cases  the  muscles  of  the  larynx  waste,  and  become 
inactive  ftrom  prolonged  disuse.  In  other  cases  obstacles  to 
the  restoration  of  natural  respiration  arise  from  the  presence  of 
exuberant  granulations  which  spring  up  around  the  tracheal 
opening.'*''  In  other  cases,  again,  contractions  of  the  dlseasM  or 
injured  part  occur.  In  each  class  of  cases  an  attempt  should 
be  made  to  remove  the  source  of  the  difficulty:  in  the  fint 
class,  by  inducing  exercise ;  in  the  second,  by  appropriate  aj^li- 
cations  ;  in  the  third,  by  dilatation. 

After  the  cauula  has  been  removed,  the  opening  made,  as  a 
rule,  speedily  closes.  It  very  rarely  happens  that  any  serions 
constriction  of  the  trachea  results ;  unless,  indeed,  a  consideratfe 
portion  has  been  Injudiciously  removed  in  the  coarse  of  thi 
Operation. 

In  many  cases  tho  cannla  cannot  be  safely  dispensed  with 
until  after  the  lapse  of  months  or  j'ears ;  and  it  may  be  necessary 
during  the  remainder  of  life.  In  such  cases  it  is  very  important 
to  remove  and  examine  the  cauula  from  time  to  time,  for  it  ia 
liable  to  undergo  a  process  of  slow  corrosion.  Mr.  Sonth  men- 
tions an  instance  in  which  the  tubular  portion  became  detached 
from  the  neck-plate  and  dropped  into  the  trachea-  Mr.  Hilton 
has  met  with  two  similar  examples.  In  each  case  the  dotachetl 
portion  was  successfully  removed  fi-om  the  trachea  by  means  of 
forceps,  but  not  until  after  life  had  been  seriously  impt»riUed. 
If   it   should    be    necessary   to   wear    the    eanula    duriDg  a 


i 


*  On  such  ronditii^Ti  see  th^  excellent  paper  of  Mr.  T.  Smith,  Jftd.'Chir, 

Tran«.  vol.  xlviii.  p,  227, 


iTolonged  period,  it  is  better  to  exchange  the  Bilrcr  cannla  first 
tmployed  for  one  made  of  Tulcanite.  Such  canulas  are  xi\nch 
ighter,  more  comfortable  to  wear,  and  being  less  sharp,  are  uot 
to  likely  to  cause  ulceration  of  the  mucous  membraue. 

The  diseases  and  accidents  which  render  it  necessary  to  make 
8n  opening  into  the  windpipe  are  very  varions.  The  period  at 
yth-xch  the  operation  should  be  performed,  and  the  spot  at  which 
the  opening  should  be  made,  vary  with  the  particular  conditions 
which  may  demaud  the  operation.  These  points  are  discussed 
in  the  several  sections  which  refer  to  such  conditions.  In 
general  terms  it  may  be  stated  that  one  or  other  of  the  opera- 
tions described  may  be  necessary  in  any  case  of  disease  or  injury 
^hich  produces  pathological  or  meclmnical  impediment  to  the 
free  passage  of  air  towards  the  lungs ;  and  that  in  any  such  case 
tiie  surgeon  must  be  prepared  to  operate  at  any  moment. 

FoBEiQN  Bodies  or  the  Phartni, 

Foreign  bodies  of  various  kinds  often  become  6xed  in  some 
part  or  other  of  the  pharynx.  If  thin  and  pointed,  such  as 
piofl,  needles,  fish-bones,  bristles,  &c.,  they  most  frequently  stick 
■Kieen  one  or  other  of  the  pillars  of  the  fauces  and  the  tonsil, 
»r  in  the  mncoua  folds  connecting  the  base  of  the  tongue  with 
he  epiglottis.  If  more  bulky,  such  as  portions  of  foo<l,  pieces 
if  money,  Ac,  they  generally  become  arrested  at  or  about  the 
unction  of  the  pharjiix  with  the  oesophagus,  where  the  tube  is 
tarroweat  and  lejust  easily  ex]>y,iifiible  (the  cricoid  en  rtilage  bein  g 
a  front),  and  where  the  muscuhir  ct.>at  changes  its  character. 
However  small  the  foreign  substance  may  be,  it  occasions 
luch  discomfort  \mtil  it  is  removed  ;  and  the  sense  of  discomfort 
den  remains  some  time  after  removal  has  been  effected.  A. 
tnall  pointed  hotly  sticking  between  the  pillars  of  the  fauces,  or 
etween  one  of  them  and  the  tonsil,  causes  more  or  less  local 
Ban,  with  a  pricking  sensation,  increased  on  pressure  behind 
he  angle  of  the  jaw.  Sometimes  there  is  considerable  difficulty 
a  swallowing,  and  pain  on  attempting  to  do  so,  accompanied 
y  a  disposition  to  vomit.  Occ-asionally  spaJimo<lic  contiuction 
f  the  pharynx  and  cesophagus  is  excited.  If  the  foreign  body 
ticks  in  the  mucous  membrane  at  the  root  of  the  tongue,  near 
he  upper  orifice  of  the  laiynx,  in  additiou  to  the  symptoms 
Iready  mentioned,  cough  and  more  or  less  difficulty  of  bi*eatli- 
t^  sooner  or  later  come  on. 
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An  interestinf?  Cftio  relatM  by  5Ir.  South  *  shows  the  eevcrity  of  the  mnp- 
tonu  that  may  ^  pn>ducfd  by  a  foroign  sabstance  in  this  situfttioD,  and  kIbo 
the  care  npedrul  for  iLh  detection.     A  lady  ftwallnwinff  a  innrw!l  of  food  (At  s 
eibATf)  subntance  stick  in  her  thront.    ^be  experienced  constant  prickioz  pun. 
Knd  in  the  cnune  of  a  few  hours  began  to  auffer  from  cough  and  repealed 
attempts  at  deglutition.     Nothing  being  found  on  examination,  the  case  wv 
considered  to  be  one  of  bicRl  irritation.     In  tlia  cnursB  of  twenty-four  houn  tJ>» 
aymptonu  becnmo  bo  aggravatiHl  iw  U>  thrent'?n  suffocation.     She  was  seen  bt 
Mr.  Tunaley,  and  tracheotomy  wiib  at  once  performed.     On  subsequent  eiami- 
nation  with  the  tiuger,  the  point  of  wbnt  was  euppoMd  to  be  a  pin  wan  fell 
wh*n  an  altwmjit  wm  made  to  jtwallow.     The   foreign  body  was    rHinoTiHl  hi 
nieonsofapairofdrewdng  forceps  bent  for  the  purpose,  and  provtMi  tnboBbmtJf 
about  an  inch  in  length.     This  was  beliered  to  have  penetrated  tho  ritacou   j 
membrane  at  the  root  of  the  epiglotUs,  and  to  havo  produced  spaam  of  Ifat  I 
glottLB  by  thi)  irritation  Bet  up. 

Stjmetiiues  a  small  sharp  body  may  penetrate  the  pharyiu;  - 
walls,  and  give  rise  to  seiious  or  fatal  haemorrha^^e  by  wotniding 
the  carotid  or  aoine  other  important  artery. 

Mr.  Jo8L-ph  Bl'11  t  records  the  caw  of  a  lad  who  *  Bwallowed '  a  Mwing  mxlik 
with  hiti  fond,  lie  fell  itom'e  pain,  but  the  accident  waa  not  cnnAidervd  to  l» 
aerious,  until  th<t  ninth  day,  when  he  began  to  epit  up  blond.  On  the  teoth  d«t 
there  was  grent  hfematemesiH,  and  death  t*Tok  place  in  a  few  minutca.  On  «• 
aminfttion,  the  larynx  and  trncbea  were  found  to  be  6I]ed  with  clotted  Uo«A 
80  also  wax  tbn  ntomacb.  The  pharynx  was  trans6xud  nppuKite  ths  middlr  1/ 
the  thyroid  cnrtilnge  b}*  a  aewiog  needle  tht«fl  inchua  long,  the  point  of  whici 
bad  penetnited  the  common  carotid  art<*ry. 

Occaaionally  foreign  bodies  get  into  the  phatynx  from  without 
by  passing  through  the  skin  and  other  superficial  stractare*, 

Mr.  Jardine  MurrayJ  relates  a  remarkflble  rase  in  which  he  removed  from  ftr' 
pharynx  of  a  woman  a  sewing  luiedlo  which  had  stuck  into  her  neck  hilf 
hour  previously. 

Foreign  bodies  when  large,  as  already  stated,  nsnally  beoone 
impacted  at  the  part  where  the  pharynx  becomes  continuooi 
with  the  ofsoithagua.  Oceasionally,  howerer,  they  may  U 
arrested  higher  up.  A  striking  example  is  afforded  by  a  ca« 
narrated  by  Mr.  Paget.§ 

An  old  gentleman  lyin^  down  faint,  or  in  a  slight  epileptic  seizure,  got  on* 
of  his  sol*  of  false  teeth  into  hi«  pharynx.  TTe  b»t*ame  half  conscions,  snd  hr 
A  time  suffered  from  dyspnoea  and  a  sense  of  choiring.  These  armptoiuB  *ul>- 
sided  in  a  few  days.  He  batl,  howevnr,  Mime  difEculty  in  swallowing,  wfci-fc 
griidujUly  increased.     He  had  frequent  short  hacking  cough.     He  fait  coostnc 

•  South's  ChektUf  vol.  ii.  p.  384. 
t  Mrilical  GasHW,  1842-3,  p.  004. 

t  Afefiicai  Timei  and  Gtuettf'iit.y  7, 18B9,  p.  468.    Jd  tliia  paper  referw* 
is  msde  to  numerous  interesting  cases  both  in  man  and  the  lower  ammalu, 
J    Medicai  Timet  and  GuaetU,  Jan.  18^  1S02,  p.  CS. 
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lon  about  hia  cHcnid  cRrtilajre,  bat  no  canaiderable  pun.  The  ej-mptom*  were 
;ot  explAUied,  for  oo  exAtuiuatioii  wiia  permitted.  Four  inniUtiA  itl'ier  ilie  ncd- 
^eat  he  was  seen  by  Mr.  Pajret^  who,  on  dcprtr«siQg  the  ton(.'ue,  indistinctly  saw 
[voinetliiag  wlute  near  the  epiglottii*,  and  ou  iutrmlucin^'  hia  tiniriT  Rt  mice  fult 
Ijuid  esaily  hooked  up  tlie  missing  set  of  teeth.  T)na  conauted  of  a  Urge  palate 
[pUte  with  nine  roUe  t*^eth  nttached,  and  ha^-ing^  spaces  to  fit  round  Uinru  re- 
[tnatning  natuiul  teeth.  *  The  piece  lay  bt^twoen  the  base  of  the  toufrue  and  the 
I  epi(.lottift,  reiy  closely  fitted  to  all  the  suiface  on  whicb  it  recited.'  It  is  ceniiinly 
I  vorihy  of  note  that  so  large  a  foreign  body  should  have  roniained  in  the  pharynx 
■  ^Lbout  deriously  ubetructia^  respiration  or  abe<jlutely  pruventin^  swallowini^. 

L  As  a  general  rule,  foreign  bodies  of  large  size,  impacted  in  the 
flower  part  of  the  pharynx,  speedily  cause  death  from  suffocation, 

either  b_v  compressing  tlie  upper  part  of  the  larynx  or  by  pro- 
I  ducing  spusui  of  the  glottis.  In  some  eases  death  occurs  so 
i  anddeuly  that  the  patient  ia  supposed  tct  have  died  of  apoplexy. 

Numerous  instances  are  on  record.  Such  an  accident  is  most 
.  likely  to  happen  if  the  pharyngeal  muscles  arc  paitiaUy  para- 

tlysed. 
Two  cnses  nf  tbis  Irind  have  oocnrred  within  tbe  Ijurt  few  years  in  Guy's 
I  Ht*itpitAl.     In  each  caae  tbe  patient  was  under  trejitint-nt  for  panilyHi».     In 

I  each  death  touk  place  suddenly,  during  a  meal ;  and  on  examination  a  pnrtinn 
of  Food  was  fouud  in  the  pharynx  prKMing  upon  and  cumplt-tcly  cV>fliii)C  the 
entrance  to  the  larynx.     Mr.  South  niirratce  the  following  curinuif  exmnple 
of  arrest  of  a  foreign  body  in   the  pharynx.     A   medictd  man,   eating   his 
I  breakfast  in  hafite,  suddenly  feltchnked.     Uu  could  not  HwaUnw  the  inorset  in 
hia  tbniat,  and  he  could  nut  breathe.     He  thrust  his  ^n^nt  hack,  and  tried  to 
pull  out  the  porttoQ  of  food.     He  succeeded  in  hia  nUetnpI,  and  feund  ihut  the 
-  piece  of  meat  hslf'swnilowed  was  altncbed  by  a  throad  of  fibrous  tissue  tu 
Xuolher  piece  wbich  bad  became  entangled  in  his  teeth.     This  thread  bud 
^^b»d  down  the  epiglottis,  so  that  every  cffnrt  to  swallow  only  made  him 
W^MtK.  A  similar  BCtideut  o(!curred  to  the  same  (foutlemaa  on  a  second  occaeion, 
.and  relief  was  similarly  obtained. 

I  Hard  irregular  substances,  with  sharp  points  or  angles,  as 
ifragments  of  bone,  impacted  in  the  upper  and  back  part  of  the 
'  pharynx,  may  cause   ulceration,   and  lead  to  various   serious 

complications.     In  some  instances,  cAries  of  one  or  other  of 

the  upper  cervical  vertebne  has  resulted.* 

Mr.  C.  H.  Moore  t  relates  two  cases  in  which  deep-seatod  abscesace  in  the 
hMh  fidlowed  the  impaction  of  foreign  bodit-s  in  the  pharynx.  In  each  of  tbe?o 
nbft  foreign  body  was  extriKited  t.-xtemaUy  aiU-r  the  obscct-s  had  been  upened. 

In  <Mie  caoe  the  foreign  body  was  a  piece  of  straw;  in  the  other  (under  tbe  care 

of  Mr.  Hulke)  a  husk  of  gnus. 

*  See  ctncn  by  Fleuri'  snd  Schupfe,  quoted  in  Xohpmh  Dtctiotmaite  tie  Miile- 
euu  H  Chintryiey  arL  Ailoidienno,  p.  797. 
t  lAUuxi,  Sep.  10»  18W,  p.  287-  ,    . 
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Treatment.~~ltx  every  caae,  the  most  careful  attempts  ahoald 
be  made  to  discover,  and  remove  throagh  the  mouth,  anj 
foreign  body  that  may  have  become  impacted  iu  the  pharynx 
Shoiild  snob  attempts  prove  Huccessful,  the  patient  is  not  onlj* 
relieved  from  immediate  pain  and  discomfort,  but  is  spared 
from  the  risk  he  might  have  to  encounter  if  the  foreign  body 
were  pushed,  or  allowed  to  pass,  further  down  the  gullet. 

The  foreign  body,  if  small  and  sharp,  should  be  carefuHr 
sought  by  Slight  and  touch ;  and  when  discovered,  removed  br 
the  finger,  or  appropriate  forceps.  More  harm  than  good  is 
likely  to  result  from  indiscriminately  and  roughly  wiping  ronnd 
the  fauces  with  a  sponge,  ou  the  chance  of  catching  the  forei^ 
body. 

The  widely-opened  mouth  of  the  patient  may  be  lUuminaM 
either  by  placing  him  opposite  a  good  light,  or  by  aid  of  tli^e 
frontal  mirror  of  the  laryngoscope.*  When  the  patient  is  made 
to  inspire  deeply,  and  the  tongue  is  depressed,  the  soft  palate 
becomes  raised,  and  the  pillars  of  the  fauces  are  widely  sepa- 
rated. Under  such  ciroumfltancea,  a  small,  sharp  extnueotu 
substance  sticking  in  the  folds  of  the  ^mlate,  or  between  them 
and  the  tonsil,  may  often  be  seen.  Sometimes  the  laryngttd 
mirror,  properly  directed,  may  be  used  with  very  great  advan- 
tage. 

If  the  foreign  substance  cannot  be  seen,  the  finger  may  be 
iutioducod  into  the  pharynx,  and  gently  passed  over  the  Bor&ce 
of  the  mucous  membnme.  Care  should  especially  bo  takea  to 
explore  thoroughly  the  sulci  between  the  pillars  of  the  fauces 
and  the  tonsil.  If  the  foreign  body  should  be  low  down  in  the 
pharynx  and  beyond  the  reach  of  the  finger,  it  may  sometimM 
be  detected  by  means  of  the  larj-ngeal  mirror,  or  by  examina- 
tion with  a  long  probe,  or  slender  properly  curved  forceps.  If 
after  thorough  search  the  foreign  body  remains  undiscovered, 
it  is  sometimes  better  to  wait  until  the  next  day,  rather  than 
to  proceed  to  the  indiscriminate  wiping  roimd  of  the  pharyni 
80  often  practised,  and  to  which  allusion  has  been  alreadv 
made.  A  bristle  or  a  herring-bone,  or  any  such  substance, 
often  becomes  extricated  after  a  time,  and  passes  ou  down  the 
gullet. 

If  a  large  foreign  body  seriously  interferes  with  respiration, 
and  is  too  firmly  impacted  to  be  at  once  removed,  laryngotomr 


*  See  the  cbapter  on  the  LASTVeoscoPE,  in  to],  in. 
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mudt  be  i>erformed  without  delay.  Further  attompts  at  removal 
may  then  he  maJe  in  safety ;  or  if  these  fail,  the  foreign  body 
may  sometimes  be  pushed  on  into  the  stomach. 

Habifot  *  relMcfi  a  very  aucccapful  caae  of  tlii«  kind,  A  lad,  fearing  to  be 
mbbed,  atu>ui])tKl  to  swallow  cine  piatolcB  wrapped  up  in  a  piece  of  Unen. 
Tbc  [utckct  cuuld  not  pass  tb«  nairow  put  uf  tbe  pbaryox,  aud  «uJtocstii.in 
inipeiideil  fiv'^ra  its  prPBsure.  Tbp  winripipn  was  oppned,  and  tlie  boy'e  life  whs 
eaTed.  Tbe  piecea  of  gold  wore  Rubj-uqiuuilly  pimlied  nn  into  the  stomach,  nnJ 
wen*  di^cbar)^  iroui  tbe  anua  ci^bt  or  teu  dtkyn  al'terwanla. 

Coins,  arrested  in  the  lower  part  of  the  pharynx,  obstmct  tlie 
passage  of  food  and  impede  respiration  in  a  degree  var)'ing, 
not  only  with  their  size  aud  preciiie  position,  hat  aJso  with  the 
direction  in  which  they  lie. 

I  have,  in  twoeaaea,  extracted  a  halfpenny  from  this  part  of  the  pbnrrnx,  or 
the  upper  part  of  the  reftDpha^UH  of  a  eliild.  In  one  mm  the  child  bod  been 
aljBolutely  unable  to  swallow  even  tliiida  ainee  th«  fti*i;iiK'nt,  a  period  of  eix 
davs,  but  respiration  wa«  acarcely  aHecled.  The  child  was  aluiust  starved  to 
death.  In  the  other  case,  the  child  had  K'en  able  to  swallow  fluidtt  tolerably 
well,  but  the  breathing  wai4  soinewhat  iuipediMd  imd  croiipy,  and  the  voice  wan 
lo«t.  A  ft-'W  hours  only  had  elapsed  since  the  arcUli'nt,  btit  there  was  coni»ider- 
ahle  and  incrcftBinff  dintrts^.  In  the  fnmnT  casH  the  coin  wa*  hinjr  with  its 
flat  Aarfttcm  upwards  and  downwordfi,  and  on  the  upper  Jturfaro  was  a  little 
benp  of  condensed  alimentary  materinls.  In  the  other  case  the  coiu  wn»  fixed 
obliquely  Acri>38  the  food  pN«enge.  and  its  edgea  were  iipwardn  and  downwards. 
In  each  cn-^o  the  coin  waa  oxtraeled  without  ditliculiy  by  niu/ius  of  the  '  uioney- 
pmbang*  fig-nred  on  page  6^4.  In  the  ca«e  in  whit-h  the  coin  was  lying  flat. 
Mine  force  was  required  to  pUHh  the  probang  past  it. 

If  the  foreign  body  is  very  irregular,  or  covered  with  sharp 
projecting  points,  as  an  artiHcial  tooth  plate,  and  is  too  low 
down  to  be  reached,  or  ttio  firmly  fixed  to  be  remuved  without 
dangerous  violence,  the  operation  of  pharyngotomy  may  be  per- 
formed. This  operation,  which  practically  need  not  be  distin- 
guished frf)m  that  ordinarily  termed  oesophagotomy,  is  discussed 
mider  this  latter  title  on  pp.  52G  et  seq. 

A  foreign  body  may  remain  in  the  pharynx  for  a  considerable 
period. 

Dr,  0(per  Ward  t  redwrds  a  caae  in  which  a  halfpenny  was  impacted  In  tho 
pbarrnx  of  a  child  fluring  eij^bl  mnntba.  Htriduloua  broatbinp  aiid  difficulty  in 
•wallowing  came  on  immediately  after  the  accidpuL  The  cliild  wuld  only  nuik 
one  mouthful  of  milk  at  a  time^and  wna  obll^'udto  withdmw  from  tho  hrfLit  at 
each  attempt  to  swallow.  One  morning,  after  a  severe  fit  of  ecujjbiii^'  the  day 
beforei  the  child  took  the  halfpenny  out  of  bis  mouth  and  gave  it  to  bia  father, 


•  M^m.  df>  fAcad.  de  Chinir.  t  xii.  p.  243, 
t  Pnthnliigiml  Trantactioat,  1&48^0. 
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The  bftlfpennj  wm  mncfa  vorn  koH  corroded,  huA  was  thiclcW  coated  iriih 
dried  mucu0  and  masticated  f«xt    The  patient  gmdudUy  recoveri'd. 

Monm  iiientinnn  a  cAne  iu  wtiicti  nn  r*xtninei>u»  MutMitance,  arriwted  at  thn 
niinntioii  uf  ttit>  pliarvnx,  became  Iod(p^d  In  a  imc  of  some  leugth  which  dnccoi 
bcluiid  the  oesophagita. 

RoVitansky*  remarks  that  'soinetimea  smaJJ  hard  bodies, 
such  as  cherry  stones,  give  rise  to  serious   occurreucea,  by  ■ 
crtusin^  at  different  parts  of  the  oesophagus,  but  chiefly  at  tie 
lower  constrictor  of  the  pharynx,  the  formation  of  diverticula.' 

It  may  reasonably  be  questioned,  however,  whether  in  such 
cases  it  would  not  be  more  correct  to  suppose  that  the  suutU 
haxd  bodies  got  into,  and  pt^rhaps  increased,  diverticula  already 
existing,  than  to  state  that  the  diverticula  were  originated  hj 
the  presence  of  the  foreign  bodies. 

FoBEian  Bodies  in  the  (Esophaous. 

A  foreign  body  may  become  arrested  and  fixed  in  any  part  of 
the  cesdpliagus.  Generally,  however,  lodgment  takes  places  either 
opposite  the  cricoid  cartilage,  or  just  above  the  diaphragm:  it 
is  in  these  situations  that  the  tube  is  most  constricted,  and  Uut 
the  foreign  body  is  most  readily  held  by  mnscnlar  spasm. 

The  substances  that  have  been  retained  in  the  CBsophagns  arc 
very  various.  Ajuong  the  most  frequent  ore  portions  of  food,  nicb 
as  pieces  of  crust,  or  imperfectly  chewed  meat,  fragments  of  bone 
RwaUowt>d  in  soup,  pieces  of  money,  pins,  needles,  buttons,  arti- 
ficial teeth,  &c. ;  less  frequently,  knives,  forks,  scissors,  spoon*, 
keys,  &c.  In  one  instance  the  handle  of  a  punch-ladle  was 
rammed  down  the  throat,  and  became  impacted  in  the 
oesophagus-t  In  another  instance  a  boy  got  a  large  pike  hook 
fixed  in  his  own  gullet.;]:  Legouest  §  states,  that  small  leeches 
are  often  swallowed,  in  drinking  water,  by  soldiers  in  canipaigB. 
They  are  apt  to  attach  themselves  to  the  walls  of  the  pharjiix 
or  upper  part  of  the  oesophagus,  and  to  give  rise  to  considerablo 
discomfort,  frequent  desire  to  vomit,  and  intermittent  flow  of 
blood  from  the  mouth. 

The  symptoms  and  ultimate  effects  vary  with  the  size,  slwpf? 
luid  angularity  or  poiuteduess  of  the  substaace,  and  the  poffltioa 
in  which  it  becomes  fixed. 


*  Vtiihiflofficai  Anatomy  (Sjdonham  Sociofy's  TnnsUtifin),  toL  ii.  p.  12. 
t  Mii-emu  of  Rnyal  Collejje  of  Surgeon*.     P<tth.  Cataiagu*,  vol.  iii-  p.  3& 
t  Dr.  Cilkwpie,  ^ttin.  Med.  Jomn,  18d9,  p,  770. 
$   Chirwryiw  ^ArmCt,  p.  435. 
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If  the  foreign  snbstance  is  small,  it  rnii}-  simply  pixiducc 
irritation,  with  more  or  less  dysphiigia  and  pain  in  swallowing. 
Its  long-continued  presence,  however,  may  excite  inflammation, 
which  may  gradnally  go  on  to  suppuration  and  ulceration. 

If  the  foreign  body  is  small  in  hulk,  but  pointed  and  sharp, 
as  a  needle,  pin,  A-c.,  it  may  stick  for  a  \ou^  lime  in  the  mucous 
membrane,  and  defy  all  attempts  at  removal.  In  other  in- 
stances it  may  quickly  become  loosened  by  ulceration,  and  may 
be  got  rid  of  either  by  being  vomited,  or  by  descending  into 
the  stomach,  and  being  voided  with  the  fieces.  Sometimes  a 
foreign  body  of  this  kind  penetrates  the  walls  of  the  oesophagus, 
and  subseineutly  pierces  the  traohea  or  the  aorta,  or  finds  its  way 
on  to  some  remote  part  of  the  body,  and  approaches  the  surface, 
and  finally,  after  the  lapse  of  months  or  years,  becomes  discharged 
through  an  abscess  to  which  it  has  given  rise.  Sometimes  fatal 
results  speedily  ensue. 

A  remarkable  comj  is  rerarded  by  Mr.  Andrew  *  as  harlng  como  under  hi« 
obaer\atioD.  A  woman  fuand  on  a  doorstep  in  a  dying  »tate,  wu  removed  to 
L'uiTersily  College  Hospital.  Before  her  admifwion  she  had  (vAited  to  breathe. 
On  examiaatioQ  a  iish-bone  was  diMoverod  perforating  the  stomach  clixto  to  the 
OMKipha^s, '  then  the  diapbragm  and  pericArdium,  and  \aaiiy  the  substance  of 
th«  posterior  Burfoco  of  the  heart ;  then  inflicting  a  jagged  wound  in  the  middle 
of  its  n.>ptuui,  imiuttdialuly  over  the  right  curoiiorj  artvry  and  voin,  and  pmic- 
tiiring  the  latter  veiwel.' ....  'Thit  pericnrdium  whs  tilled  with  a  pint  and  n  ludf 
of  ttuid  bI'.>od,  .  .  .  poured  out  by  the  wouoded  veiu.'  It  is  very  probable,  ac- 
cording to  the  report,  that  the  bone  was  fipst  impacted  in  the  lower  part  of  the 
cesophagus,  then  reversed  in  direction  by  the  poaaage  of  a  portion  of  food,  and 
laatly  by  muscular  contraction  forced  through  the  walla  of  the  tube.f 

If  a  comparatively  large,  hard,  and  angular  or  pointed  foreign 
body  is  retained  in  the  ccsophagus,  deglutition  is«  as  a  rule, 
rendered  more  or  less  difficult  or  impossible ;  and  other  results 
of  the  most  serious  character  may  speedily  follow. 

Dr.  J.  W.  OgleJ  recordsa  cnBo  in  which  a  portion  of  )jone,  arrested  in  the  ccso- 
pbagus,  M-l  U[)  ulciiraiiun  of  au  inter vi-rtL-bral  substance.  iJieeiEiBt]  of  tbit  ttpiiial 
cord  foUowtxI.  Mr.  Duncan  of  Kdinburgh  §  rvlat«s  a  case  in  which  the  m(<t«l 
wttiiig  of  some  false  teeth  stuck  in  the  a-oophsgue.  The  sharp  points  caused 
vleontion,  which  extended  through  into  tht>arcb  of  the  aorta.  I-atid  bFcmorrba^e 
ensued.   Dr.  Frederick  Spry,||  of  the  2nd  Life  Guards,  broujfht  before  the  Patho- 
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•  Lmitrt,  Auft.  26,  1800,  p.  186. 
t  .See  I^din.  A/rt/.  Jimm.,  vol.  \i.  p.  471. 

t  riiUwloyical  Transrtiiions,  vol.  iv.  p.  27.    The  specimen  ia  in  the  Museum 
of  Si.  Gei>rge's  Hospital. 

S  ymiheiti  Juumal  of  Mfdicitte,  May,  1844. 
II  Paihoiogical  Transaction*,  ToL  xlx.  p.  219. 
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logical  Society,  in  April  18(V1,  a  specimen  illtutrating  the  following  int«re»ti 
CAM.     A  trooper  in  robiifit  geaoml  health,  coitiplniueil  oq  Manh  34,  1808,  * 
indigefltiDD  ftiid  oppn-ssioii  Dt  his  cbetut,  the  n^tinlt,  he  said,  of  hnvto};  .  .  . .  on  thi 
previous  SiktunlHy,  swiillowed  it  piece  of  gristle,  which  seemed  to  aiicJi  haX(-v*j 
dovti.'     Piirgativva   Mid   etneticR  were  ad ju mistered,  but  without  beneficial 
efleot.     Two  days  aftent'iLrdti  the  patient  seemed  '  very  ilL     llis  countenJUKd 
WM  pole  and  anxiuua,  aiul  he  suflereit  very  much  from  pain  in  the  cbMt.'    The 
pnin  incruSAed  and  eeemed  to  sprend.     In  the  afternoon  he  was  Ahle  to  swftlloir 
Hooie  milk.     In  the  eveniiijir,  aftur  stoopinjr,  he  suddenly  TOmitixI  au  Miunanw 
quantity  of  arterial  blood,  and  fell  back  un  hia  pillow  dead.     On  pubt-morteoi 
examination,  thtira   was  found  about  tbe  middle  of  the  wsophiigua'a  roond 
bUickteh,  ukoratod  ma«A,  the  size  of  a  threepenny  piece,'  in  the  cxiutre  of  which 
a  sharp  spiculn  of  bune  projectt-d.     Ttiu  \nmn  -n-uA  tmct-d  uii  into  '  the  aorta,  a 
the  afic'4!nding  |iortion  of  which,  about  an  ini:h  and  a  quarter  belnw  tbt>  origin  rf 
the  Hrieria  imtouiinatar  a  similar  dark-c^tloured  patch  of  ulceiatiou  was  defcted, 
enclosing  the  other  end  of  the  bone.     Altuks  the  ulcer  a  rent  had  tnkea  plKC, 
about  ooe-fiftb  of  an  inch  in  length.'     Mr.  Bradley  records  tb«  cqh  ofa 
'  xmasher '  who  attemptod  to  swallow  a  counterfeit  half-crown.     Eight  niootlw 
afrorwaitls,  di:*iih  ijccumid  from  sudden  profuee  biemorrhage.     The  coia  ni 
found  to  have  produced  ulceration  of  the  gullet  extending  into  the  aorta.* 

Foreifjn  bodioa  of  large  size  impacted  in  tlie  upper  part  (»f 
the  (liBophagiis,  may  endanger  life  by  pressing  upon  the 
trachea,  and  obstructiui;:  respiration. 

Notwitbstjinding  the  risks  involved,  it  has  happened  in  some 
iustiiuces  that  foreign  bodies  have  been  retained  a  considerable 
time  iu  th^  cesopbagus  without  producing  any  mischief. 

In  the  CASG  to  which  allusion  haa  already  been  made,  an  insane  ^nlUmu 
rammed  the  whalebone  handle  of  a  punch-ladle  down  his  throat,  with  gniiddil 
iuteiit.t  The  instrument  was  extracted  after  having  been  in  the  throat  oxtv* 
two  houra,  during  which  periinl  the  patient  had  eaten,  drunk,  and  slept  utmil 
No  ill  result  followed,  and  the  next  day  the  patient  was  free  from  couiplunt- 
Monro  mentions  a  rase  in  which  a  halfpenny  was  retained  in  the  ce^opKagiis  ti 
a  boy  during  a  period  of  three  years.  .After  death  from  cuusumplioo,  the  blU- 
peuny  was  found  closely  enibmceil  by  tU-i  gullet  .rVnotber  case  is  also 
tinned  by  Monro  in  which  a  halfpenny  was  removed  by  means  of  a  blunt 
after  having  been  impacted  in  the  cesophagus  for  six  monllis. 

IHagno^U. — It  is  not  always  easy  to  diagnose  with  certaintT 
the  presence  of  a  foreign  body  in  the  cesophagus.  The  histo^ 
of  the  case  and  the  sensations  described  by  the  patient  mi}^ 
sometimes  be  delusive. 

If  the  foreign  body  is  lai^o  and  is  impacted  in  the  uppc' 
part  of  the  tube,  it  may  somutimes  be  felt  on  external  examin- 
atiou,  or  it  may  be  at  once  detected  on  attempting  to  posB* 
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•   Mrd.  Time$  and  Gaz.  1865,  p.  447. 

t  Patholetyical  Cat4ilotfu«  of  Jiayai  CoOff/e  of  Smyeotu,  vol.  iii.  p.  38. 
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boTi^'ie  or  soand.  Cases,  liowever,  have  occurred  in  which  foreign 
substances  of  companvtively  small  size,  although  retained,  have 
not  been  discovered,  even  after  repeated  and  caj^ful  examina- 
tions. On  the  other  hand,  there  may  be  much  local  pain,  con- 
siderable difficulty  in  swallowing,  and  even  interference  with 
respiration,  although  no  foreign  body  is  actually  preaent.  Such 
symptoms  may  aiise  from  abraaiou  of  the  mucous  membrane, 
and  subsequent  iiiflammation  produced  by  swallowing  a  large 
irregular  substance. 

In  the  owe  of  n  sharp  pointed  body  of  miall  hulk  the  dJ«p?H>si8  may  be  Terr 
difficult.  At  a  ueetintr  of  the  Medico- ChiruigicAl  Society  of  Kdinhiir^h  {'Jon. 
18dd^,  Dr.  Vt'.  T.  Gairduer  anrraled  Um  histoiy  of  a  wuman  who  wiia  supposed 
to  be  nutft-riug  from  t^-phitii,  and  was  according-ly  aent  to  tbu  fuvcr  ward  of  the 
hoapiul.  The  Kymplnms  in  the  niruin  were  ihcwe  iif  d'juhle  pneumonift,  accom- 
paniotl  bj  a  peculinr  birynpreal  ooi-ifrh.  Uealh  twcurrt^d  l'nr;y-ei|?ht  hours  after 
admission.  On  examination,  ■  tiBh-bone,  which  had  p^sed  through  the  posterior 
wall  of  the  oDBOphonus,  was  found  imbedded  in  pus  in  frout  of  the  vertohrul 
column.    Thore  was  pus  in  both  pleune,  iu  the  lungs,  and  in  the  prricunliuiu. 

Treatment — Any  foreign  body  impacted  in  the  cesophagns 
should  be  removed  as  soon  aa  practicable.  The  method  to  bo 
adopte<l  depends  to  a  certain  extent  upon  the  size  and  character 
of  the  foreign  substance,  as  well  as  upon  the  position  in  whicii 
it  is  fixed. 

If  the  extraneous  substance  is  known  to  be  of  moderate  size, 
and  of  such  nature  that  it  may  be  easily  digested,  or  of  such 
shape  that  it  is  not  likely  to  be  hm^fiil  in  its  passage  through 
the  stomach  and  uitestinal  canal,  it  may  be  gentlj-  pushed  on 
into  the  stomach  by  means  of  a  long  flexible  probang  to  the 
end  of  which  a  piece  of  sponge  or  an  ivory  knob  is  firmly 
attached  (Fig.  77,  a).  If  such  a  substance,  however,  should  be 
lodged  in  the  upper  part  of  the  canal,  attempts  should  first  be 
made  to  remove  it  by  the  finger,  or  by  means  of  long  curved 
forceps.  The  risk  of  injuring  the  mticous  membrane  of  the 
oawphagus  by  the  passage  of  the  probang  is  thus  avoided. 
Sometimes  when  the  substance  is  in  this  situation  it  may  be 
displaced,  and  subsequently  removed,  by  digital  pressure  along 
the  side  of  the  neck 

Small,  hard,  |}oint-ed  substances,  such  as  pins,  needles,  nails, 
fish-bones,  Ac,  should  always  be  removed  if  possible,  rather  than 
pushed  on  into  the  stomach.  In  some  such  cases  a  probang  to 
which  a  piece  of  dry  sponge  is  fastened  may  be  successfnlly 
used  ;  in  others,  a  long  flexible  sound,  with  a  skein  of  thread 
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nttached  to  its  extremity  may  prove  of  service.  The  sVein  of 
thread  forms  a  ^eat  number  of  loops,  in  some  of  which  the 
foreign  substanoe  may  be  entangled.  Tlie  probang  thus  far- 
niahed  shoiilQ  be  carefully  passed  beyond  tlie  supposed  situation 
of  the  foreign  body,  and  gently  rotated  during  its  withdrawiJ. 
The  *  horse'hair '  probajig  (Fig.  75)  may  be  used  in  a  aimilif 

Fio.  76. 

Horae-liair  Frobuig, 

manner.     The  instrument  is  passed  beyond  the  foreign  boily 
in  the  condition  shown  in  Fig.  75 ;  then,  by  pulling  the  handle  «, 


Fio.  76. 


UnrsB-hair  Probitng,  oxpitnded. 

the  horae-hair  is  mode  to  spread  out,  as  shown  in  Pig.  76.  On 
gently  rotating  tlie  instrument  during  withdrawal  the  foreign 
body  may  be  caught  and  removed. 

It  must  be  borne  in  mind  that  pointed  substances  are  mc«t 
likely  to  stick  when  they  go  with  their  points  downwards ;  ami 


Fia.  77. 
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Probang  with  spongp  at  eod  a.     "Xnaty'-prohtaxg  at  end  h. 

that  therefore  attempts  to  push  them  on  may  often  only  result 
in  biiryiugthem  more  deeply  in  tbe  tissues.  In  some  instancMi 
however,  in  which  the  bodies  are  small  and  flexible,  as  herring- 
bones, bristles,  &c.,  they  may  be  safely  pushed  on.  It  occa- 
sionally happens  that  this  is  most  easily  effected  by  making  tbe 
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patient  swallow  »,  large  bolus  of  food,  and  immediately  after- 
wards a  drauy^lit  of  water. 

Coins  and  sueli  like  bodies  may  often  be  extracted  with  com- 
paratively little  difficulty  by  means  of  a  flat  binnt  hook  con- 
nected by  a  thin  slip  of  st©el  to  the  end  of  a  long  whalebone 
trobang.  (Fig.  77,  b). 

If  the  foreign  body  is  large  and  hard,  with  rough  angidar 
surfaces  or  projecting  points,  as  a  piece  of  gluss  or  stone,  or  a 
fi^gmeut  of  bone  of  considerable  size,  it  should  always  be  ex- 
tracted if  possible.  liong,  properly  curved  forceps  are  most 
likely  to  be  of  service  in  such  a  case.  The  cesophageal  forceps 
ordinarily  made,  are  of  two  kinds;  in  one  the  blades  open 
laterally,  and  in  the  other  antero-posteriorly.  In  some  cases  the 
former,  in  others  the  latter  form  is  the  more  readily  applicable. 


ForcepB  fbr  Extmction  of  rorciga  Bodice; 

The  best  mode  of  construction  for  the  oesophageal  forceps 
is  th^^t  devised  by  MM.  Robert  et  Collin  of  Paris,  modified 
and  improved  by  Messrs.  Mayer  and  Meltzor  of  Loudon.  Fig.  78 
illustrates  the  principle  upon  which  those  forceps  are  made.  It 
will  be  seen  that  very  slight  supai-ation  of  the  handles  causes 
Tery  wide  separation  of  the  bltides. 

P  The  forceps,  well  oiled  and  with  the  blades  closed,  should  be 
passed  gently  through  the  pharynx,  and  along  the  oesophagus, 
and  used  as  a  sound  or  probe  until  the  foreign  body  is  touched. 
The  blades  may  then  be  opened,  and  an  attempt  made  to  seize 
the  foreign  body.  Should  the  attempt  be  successful,  the  foreign 
bodv  may  be  withdrawn :  but  in  doing  this  the  greatest  delicacy 
and  the  most  careful  manipulation  are  necessary  in  order  to 
avoid  laeeratiug  the  mucous  merabi*ane. 

In  some  cases,  if  the  stomach  is  full  and  no  other  means  are 
at  hand,  vomiting  may  bo  excited,  in  the  hope  that  the  ejection 
of  the  contents  of  the  stomach  may  displace  and  expel  the  ex- 

itraneous  substance.    But  this  treatment  is  raruly  succussfuL    If 


tlie  boil}*  is  of  large  size  and  firmly  iiupact€d,  and  espeeiallj  if 
its  surface  is  rough  or  angiilar,  continued  and  violent  vomiliug^ 
is  not  nnlikelj  t<^i  give  rise  to  laceration  of  the  cosopbagus.  And 
if  the  body  is  sniull  and  pointed,  vomiting  may  only  render  it 
more  firmly  fixed.  Bnt  although,  therefore,  the  adrainiatration 
of  emeti':s  cannot  as  a  rule  be  recommended,  it  is  ripht  to  state 
that  cases  are  on  record  in  which  large  portions  of  meat,  im- 
pacted in  the  pharynx  and  producing  urgent  symptoms  of  suffo- 
cation, have  been  got  rid  of  by  vomiting  induced  by  the  injection 
of  a  solution  of  tartarized  antimony  into  the  arm.*  Other  cases 
are  recorded  in  which  tartarized  antimony  and  sulphate  of  zinc 
admiuiBtored  internally  have  led  to  satisfactory  results. t 

In  some  cases  in  which  small  bones  have  been  lodged  in  tbe 
ffisophogus  it  would  appear  that  tbe  constant  swallowingj  of 
the  dilute  mineral  acids  bas  been  of  benefit.  Professor  W.  Hall 
of  Baltimore,  observes :  *  When  a  small  bone  is  lodged  in  the 
fauces  or  ceaophagus,  it  may  be  decomposed,  or  rendered  so 
flexible  that  it  will  pass  into  the  stomach,  by  the  patient 
frequently  taking  diluted  mineral  acids.  By  this  means  I  have 
succeeded  in  removing  a  small  chicken-bone  from  the  oesoph^us, 
across  which  it  ha<l  nnnainod  firmly  fixed  for  aoverul  hours, 
although  an  emetic  had  been  administered,  and  the  curved  for- 
ceps and  probang  had  been  frequently  used,  without  sucoess.' 
It  is  right  to  allnde  to  this  method  of  treatment,  but  I  ventatt 
to  think  it  would  be  wrong  to  recommend  its  adoption. 

When  a  foreign  bod}',  lodged  in  the  oesophagus  high  up, 
structs  respiratiou  by  pressure  upon  the  trachea,  tracheo' 
must  be  performed.  It  may  be  possible  to  open  the  air  tube 
below  the  point  whore  it  is  compressed.  But  even  if  this  ia 
impossible,  an  elastic  tube  may  be  passed  down  throiigh  the 
opening  made ;  and  respiration  may  be  relieved  until  the  foreign 
body  can  be  removed. 

(Enophaffotomy. — If  a  foreign  body  in  the  cesophagiu  or 
pharynx  can  neither  be  extracted  nor  pushed  down,  nor  got  rid 
of  by  any  or^linary  means,  it  should  be  removed  by  operation, 
without  unnecessary  delay.  It  is  true  that  in  some  cases  ex- 
traneous substances  have  remained  in  the  oesophagus  during 
very  long  periods  without  producing  much  distress,  or  occa- 
eioning  any  serious  injury  to  the  neighbouring  parts.    But  it 

•  Diet,  des  SdcHces  midicaltx,  t.  vii.  pp.  21,  22, 
t  Cooper's  JJktwnary,  "th  edit.  p.  1,020. 


atott 

H 

itOl^ 


Is  eqnally  true  that  in  a  large  proportion  of  cases  extensive  sap- 
puration  and  ulceration  and  ver}*  frequently  fatal  results  have 
ensned.  On  the  other  hand  the  operation  of  ocsophagotomy,  or 
pharyngotomy,  for  the  removal  of  foreign  bodies  ha«  hitherto 
proved  eminently  snccessfnl.  This  operation  may  appear  for- 
midable in  conception ;  but  practically  it  is  not  difficult  in  ex- 
ecution, nor  is  it  necessarily  accompanied  by  any  great  risk. 
Experience  shows  that  the  chief  danger  is  in  delay.  This  is  very 
forcibly  urged  by  Dr.  Cheever  of  Boston,  U.S.,  in  au  excellent 
monograph  on  (Esophagotomy  recently  published.* 

Mr.  Cock,  referiing  to  tlie  recorded  cased,  writ^'S :  *  It  wouJd  appear  tliiit 
fDCcess  lifts  Httend^d  a  speedy  operation,  whereas  in  tlio«P  instaoce*  iu  which 
the  use  of  the  Iciiifo  baa  b«en  delaved  until  locnl  inBHmmJilion,  Hupjiiiratictn,  or 
eren  ■loughing-  haa  been  eatJiblished.  and  the  pAtient«'  powers  hnre  been  pnM« 
trftted  by  futing:,  pAin,  and  want  of  reft,  the  operation  has  been  fntal.f  Again, 
Mr.  Amott,  who  was  the  first  in  this  country  to  urge  lUc  importtmce  and  de- 
DioiMtrflte  the  praciicability  of  tliis  operatiun,  writea :  '  The  rule  of  pr«cli<'e  nu^fht 
to  be,  when  a  floUd  ^iibstaiice,  though  only  of  moderate  size  and  irregular  >«1iiipe, 
has  become  fixed  at  the  cnmmencfment  of  the  WfHiphngus,  nr  low  down  in  the 
pharynx,  and  has  resisted  a  fair  trinl  for  its  extraction  or  displticement,  that  its 
r^moTal  shonld  at  onc«  be  etfected  by  incision,  although  no  urgent  .'cymptonis 
may  be  present'  I 

It  is  probable  that  furtlier  experience  will  prove  that  the 
operation  may  be  advantageously  performed  even  in  cases  in 
which  the  foreign  body  is  much  lower  down  in  the  OMophagua 
than  indicated  in  the  above  quotation.  Indeed,  in  one  of  Mr. 
Syme's  cases  the  foreign  body  was  opposite  the  top  of  the 
sternum,  and  iu  one  of  Dr.  Cheever's  just  below  the  top  of 
the  sternum. 

More  or  less  complete  details  hnve  been  published  of  21  cfl^es  of  oesophago- 
tnniy  for  the  removal  of  foreign  bo<Ue8.  A  summary  of  them  is  appended  in  » 
tAbitlar  form,  pp.  531-635.  Of  the  21  esses  17  wt^re  perfectly  eucceasful,  and 
followed  by  recoTerr.  In  4  cases  the  patients  died.  Hni  in  these  cases  the 
foreign  bodies  were  removed,  and  in  no  instance  could  death  be  nttributod  in 
any  degree  to  the  operation.  In  one  case  (Mr.  Amott' s)  the  paticQt  died  of 
pneumonia  which  fxist^d  before  the  operation  was  performwl.  In  two  caspft 
( Demarquay's  and  Flaiibort'e)  abscBssas  olre-ndy  existed.  Ttespectirig  the  fourth 
fatal  case  (Dr.  Martini's)  Mr.  Cock  ^  mnkes  the  following  rtfmarhs,  the  jiistic4 
of  which  will  scarcely  bo  disputed;  '  When  wo  read  that  the  man  was  rtfpest- 
rdly  bled,  that  sixty  scparste  attempts  at  dislodgment  wcro  made  »nth  levers 
and  forccpsj   that  enemata  of  belbdooaa  were  orajdoyed,  that  iiniUly  tartiu- 

•  Two  Otte$  of  (fAophnffolomjf  for  the  Jiemovai  of  Forei^H  Bodies,  with  a 
SiUory  of  the  Operation,  by  U.  W.  Cheever,  M.D.    2nd  edit.     Boston,  I80S. 
t  Outfit  Hn^nl  Reports,  3nl  Series,  vol,  xiii.  p.  8. 
t  Med.-Chir.  Trans,  vol  xviii.  p.  93. 
S  Grfiy'j  Ho^tai  SeporU,  3ril  Series,  vol.  W.  p.  ?30, 


emetic  was  injected  into  the  veins,  followed  up  by  cl}  Rters  of  vine^Rr  snd  nptttii 
to  counteract  itaoffuctit;  inoi-eover,  that  during  Ihisurdeal  the  patient  wMun&blfl 
to  swallow  even  &  drop  of  water,  it  is  not  surprising  that  he  tioallj  succumbed.^ 

MfMiod  of  operation. — The  side  of  the  neck  ujk)!!  which  it  ia 
better  to  operate,  and  the  exact  situation  in  which  it  is  best  to 
make  the  Inciaiou,  dei>eiid  upon  ciroumstauces.     If  on  extemul 
examination  the  foreigri  body  can  be  felt  projecting  on  one  side, 
the  incision  should  be  made  on  that  side  and  directly  over  the 
projection.     If,  however,  the  foreign  body  does  not  project  on 
one  side  more  than  on  the  other,  it  ia  better  to  operate  on  the 
lefl  side,  inasmuch  as  the  oBsophagots  inclines  rather  to  the  left:, 
and  this  side  of  the  neck  is  in  some  resjiects  the  more  favourable 
for  the  manipulation  of  the  snryeon.     The  patient  should  he  ■ 
upon  his  back,  the  bead  and  shoulders  shoidd  be  slightly  ele-  ' 
rated,  and  the  face  turned  somewhat  towards  the  opposite  side. 
An  incision  four  or  five  inches  in  length  should  first  be  mada 
throug^h    the   integuments    over   the   depression   between   tlie    j 
stertio-inastoid  and  the  windpipe.     Tlie  incision  should  cxtetiJ 
fitjm  about  ojtposite  tlie  upper  bortler  of  the  tliyroid  cartilage 
nearly   as   low    as    the    stern  o-clnvicular    articulation.      The 
platysma  myoidcs  muscle  and  the  cervical  fascia  are  then  to  be 
divided.     The  edges  of  the  wonnd  being  held  apart,  the  omo- 
hyoid muscle  may  be  drawn  outwards  or  cut  through.     The 
outermost    fibres   of   the  steruo-h}'oid  and  the  stemo-thjwnJ 
muscles  may  be  divided  to  such  an  extent  as  may  be  neoessarj'. 
The   carotid  slieatli,  with    the    contained    vessels,    thus   fuUj 
exposed,  should  next  be  carefully  drawn  outwards  together  with 
the  stemo-mnstoid,  and  retained  by  means  of  blunt  retractors; 
and  the  thyroid  body  should  be  separated  so  for  as  may  seem 
necessary  and  drawn  inwards.     The  separation  of  these  porta 
ia  best  effected  by  means  of  tlie  handle  of  the  scalpel,  or  a 
round-edged  scalpel,  or  simply  by  the  fingers. 

The  larynx  being  now  draw^n  somewhat  forwards,  and  turned 
slightly  upon  its  long  axis,  the  finger  may  be  passed  behind  it; 
and  an  attempt  made  to  discover  the  position  of  the  foreign 
body.  If  this  cannot  be  done,  a  long  i>air  of  curved  fortep* 
should  be  introduced  by  the  mouth,  passed  well  down  into  the 
phaiynx,  and  then  opened,  and  made  to  press  the  walls  of  the 
tube  well  towards  the  wo\ind.  A  good  guide  is  thus  ensureJ. 
An  opening  lai^e  enough  to  admit  the  finger  should  next  b* 
made  into  the  ccsophagus  orpharj-nx.  This  opening  may  afUr- 
wards  be  extended  upwards  or  downwards  if  necessary. 


Lastly,  the  foreign  body  should  be  searched  for  with  the 
finger,  and  when  found,  extracted  by  means  of  appropriate 
forceps.  Any  small  blood -vesselfl,  divided  during  the  operatirm, 
should  be  at  once  tied.  In  the  latter  stages  of  the  operation 
great  care  must  be  failcen  to  avoid  the  recurrent  laryngeal 
nerve,  which  ascends  in  the  groove  between  the  trachea  and 
cesophagus.    The  wound  should  not  be  closed  by  sutures. 

For  the  first  few  days  after  the  operation  the  patient  should 
be  fed  through  an  elastic  catheter,  or  small  ossophagus  tube, 
passed  through  the  mouth  into  the  oesophagus  beyond  the 
woimd.  In  a  few  days  the  ordinaiy  oesophagus  tube  may  be 
used. 

Such  is  a  brief  description  of  what  is  donbtless  the  best 
method  of  perfonning  a?sophagotomy.  This  method  at  any  rate 
has  been  adopted  with  unvaried  success  by  (Jock,  Syme,  and 
Cheever;*  and  certainly  in  the  two  cases  in  which  I  had  the 
opportunity  of  seeing  Mr.  Cock  operate,  was  carried  out  without 
any  grt^at  difficulty. 

Nelaton,  who,  however,  writes  apparently  without  any 
practical  experience  of  the  operation,  and  at  tlie  Hatne  time 
seems  to  entertain  an  exag'gerated  idea  of  it«  difticulty  and 
diaikger,  recommends  a  different  method.  He  advises  t  that  the 
incision  be  made  in  the  median  line,  as  in  tracheotomy ;  that 
the  sterno-hyoid  muscles  be  separated  ;  and  the  isthmus  of  the 
thyroid  body  be  divided  between  two  ligatures  tied  round  it ; 
and  finally  that  the  left  lobe  of  the  thyroid  body  be  turned  over, 
aud  the  craophagus  sought  and  opened  behind,  and  to  the  left 
of  the  trachea,  lliis  method  would  certainly  appear  to  be 
mach  more  difficult,  if  not  more  hazardous,  than  the  lateral 
method,  and  also  must  be  more  liable  to  endanger  the  recurrent 
laryBgreal  nerve.  It  is  worthy  of  note  that  this  nerve,  as  a  rule, 
has  escaped  serious  injury.  In  one  of  Mr,  Cock's  cases,  the 
patient  before  the  operation  hod  an  excellent  tenor  voice ; 
aftenvards,  he  could  only  sing  bass. 

The  accompanying  woodcuts  (Figs.  70, 80)  represent  pretty  ac- 
curately t  he  tooth  plates  removed  by  cesophagotomy  by  Mr,  Cock, 
to  whose  kindness  I  am  indebted  for  permission  to  insert  them 
in  these  pages,  lliey  serve  to  iUustnite  the  general  character  of 
the  foreign  bodies  that  are  most  likely  to  render  this  operation 


*  See  appended  Table  of  Cnsea. 

t  ^tntnU  de  PathoUnjie  ehmu-yicalt,  t.  jii.  p.  407. 
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necessary.  When  once  such  a  body  has  become  firmly  impacN 
in  the  msopha^ns,  any  attempt  to  remove  it  by  forceps  thronpli 
the  mouth  must  be  well  niji"!!  hopeless ;  and  to  push  it  forcibly  , 
onwards  must  be  extremely  dangerous.  On  the  other  hanfl,  ■ 
ample  oxperience  shows  that  the  early  performance  of  CBSopha*  n 
gotomy  is  likoly  to  be  attended  by  the  most  perfect  success. 


Fio.  70. 


Fio.80. 


The  Toofli  Plalp  aa*l  Tooth  iwtmrtftH  in 
iLr.  Cuck's  First  C&K  ot  iKna^hai^otomy. 


Th«  Twfh  Plalf   ratlmrtwl  in  J(r, 
Cock's  Socoad  C&00. 


(Esophu^tomy  has  been  several  times  practised  in  cases  of 
disease,  with  the  view  of  establishing  an  opening  through  wiiich 
to  convey  fuod  to  the  stomach.  But  in  no  instance  has  tny 
satiafacUiry  result  been  achieved.*  In  such  cases,  therefow, 
experience  as  well  as  a  priori  reasoning  would  seem  to  be 
opposed  to  the  operation. 

In  the  foUowiug  Table  are  summarised  the  details  of  all  the 
cases  of  cesophagotomy  for  the  i-emoval  of  foreign  bodies,  which 
so  far  as  I  can  ascertain,  have  hitherto  been  published.  In 
compiling  it,  free  use  has  been  made  of  the  Table  in  Dr.  Cheever's 
excellent  monograph,  than  which,  however,  it  will,  I  believC] 
be  found  more  correct. 


•  Soe  DubH/t  Journal,  May,  1846.  Jowmal  d«  Chirurgie,  par  Mal^iigw. 
t.  iii.  184A,  pu  371.  Bnins,  Deutsefie  Klinih,  1885^  p.  37.  A  remorktble  am 
quoted  at  leafrtti  in  tlie  Sydeoham  Soclotr'a  Yvcr  Book,  IHOt).  These  cats 
are  refenvd  to  hy  Cbeever.  An  additional  case  is  wcorded  by  Mr.  Will*tij 
St.  JBarthoianutc'a  HotpUal  ScporU,  yqL  iv.  18Ct5,  p.  20i 
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iltjtjkies  op    the  phaatni  and  cesophagub   pkoduced  by 
Concentrated  Acids  and  Caustic  Alkaline  Solutions. 

Concentrated  acids  and  caustic  alkaline  solntions  axe  some- 
times  swallowed   accidentally,   and   sometinies   with  suicidal 
intent.     The  effects  produced  vary  with  the  nature,  quantify, 
and  strength  of  the  fluid  swallowed,  and  also  to  some  extent 
with  the  amount  of  food,  &c.,  in  the  stomach  at  the  time.    If 
the  poison,  whether  acid  or  alkaline,  is  very  concentrated,  and 
taken  in  large  quantity,  more  or  less  complete  destmction  of 
the    mucous    membrane    of   the    pharynx,    oesophagus,    and 
stomach  commonly  results.     The  stomach  (especially  if  empty) 
may  be  perforated,  and  the  neighbouring  parts  seriously  impli- 
cated.    In  such  cases  death  usually  ensues  in  from  eighteen  to 
twenty-four  hours  or  less.     If  the  poison  is   more    diluted, 
violent  inflammation  of  the  mucous  membrane  of  the  &n<:ea 
and  oesophagus  is  excited.     Lymph  is  effused  on  the  surface, 
and  into  the  submucous  areolar  tissue.     Fain  and  difficoliy  is 
deglutition  result.      Ulceration  often  occurs,  and  is  foUoved 
by  thickening  of  the  walls  of  the  oesophagus,  and  constrictaon 
of  its  calibre.     In  some  such  cases  slow  recovery  tak^  place; 
but  much  more  frequently  the  constriction  remains  permanpnt; 
and  finally  the  obstruction  becomes  impassable,  and  the  patient 
dies  of  starvation. 

When  one  of  the  concentrated  mineral  a/dds  m  gwaUowedj  the 
patient  immediately  suffers  violent  burning  pain  in  the  fauces, 
oesophagus,  and  stomach.  The  mucous  membrane  of  the  lipB 
and  mouth  is  excoriated  or  corroded,  and  appears  whitish  or 
yellowish  in  colour.  Sometimes  it  resembles  soared  parch- 
ment. In  one  instance  (mentioned  by  Dr.  Taylor)*  in  which 
sulphuric  acid  had  been  taken,  '  the  appearance  of  the  mouth 
was  as  if  it  had  been  smeared  with  white  paint.'  Thick  ropy 
mucous  stuff,  consisting  of  saliva,  mucus,  and  corroded  mem- 
brane, escapes  from  the  mouth.  Retching  and  vomiting  come 
on  almost  at  once,  and  continue  incessantly,  or  are  easily 
re-excited  by  attempts  to  swallow.f    Whatever  is  swallowed 

•  Medical  Jurisprudence,  by  A.  S.  Taylor,  M.D.,  1865,  p.  160. 

+  '  In  a  case  of  poisoning  by  sulpbnric  acid,  reported  by  Dr.  Geoghegan,  the 
patient  vomited  for  three  or  four  hours.  This  symptom  then  ceased,  and  did 
not  recur,  although  the  woman  did  not  die  until  thirty-four  hours  after  the 
poison  had  been  swallowed.'  Taylor,  op.  cit.  p.  160,  and  Medicai  Gautttj  vol 
xlviii.  p.  328, 
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ia  immediately  ejected.  The  vomited  matter  is  usually  more 
or  less  viscid,  and  of  a  dark  coftee-groxmd  colour.  Tliere  is 
generallj  gi-eat  difficulty  in  speakiuj^  and  swallowing,  and 
sometimes  in  breatluug,  Irom  swelling  of  the  mucous  mem- 
brane of  the  fauces  and  larynx,  llie  countenance  becomes 
more  or  less  livid,  the  skin  cold  and  clammy,  and  the  pulse 
quick,  small,  and  feeble,  or  almost  imperceptible.  There  is 
usually  considerable  thirst ;  the  bowels  are  constipated,  and 
if  any  evacuations  take  place,  they  are  commonly  eitber  of 
a  dark  brown  or  leaden  colour,  but  in  some  instances  almost 
black  &om  an  admixture  of  altei-ed  blood.*  There  is  great 
physicaJ  anxiety  and  distress  ;  hut  the  intellectual  facultiea,  as 
a  rule,  remain  clear.  Exhaustion  advances  speedily ;  and  death 
often  occurs  very  suddenly. 

After  death,  the  nnicous  membrane  of  the  month  and  tongue 
is  found  to  be  whitish,  or  yellowish,  and  more  or  less  softened 
and  corroded.  If  nitric  acid  has  been  taken,  the  characteristic 
yellow  staliiiug  to  which  it  gives  rise  may  sometimes  be  recog- 
nised. The  mucous  membrane  of  the  jiharyux  and  a?80pliagus 
is  corroded,  and  of  a  brownish  or  ash-grey  colour;  sometimes 
it  appears  blackish  and  charred  in  spots  and  patches,  and  under 
snch  patches  eifused  blood  is  foun<l.  Cases,  however,  have  been 
met  with,  in  which  the  mouth,  throat,  and  gullet  have  escaped 
almost  uninjured. t  The  stomach  is  sometimes  softened  and 
perforated ;  but  if  not,  it  is  generally  collapsed  and  contracted. 
Its  mucous  membrane  is  intensely  inflamed  throughout  or  in 
pirta;  and  is  often  covered  by  dark  brown  or  black  pitch-like 
stuff,  which  consists  of  mucus  and  altered  blood.  When  this 
stuff  is  removed,  the  mucous  membrane  may  be  seen  to  be 
trave>"sed  by  blackish  or  dark  crimson  lines  of  inflammation.J 

If  the  patient  recovers  from  the  immediate  effects  of  the 
injury,  ho  is  still  liable  to  suffer  fi^m  various  more  or  less 
remote  effeuts,  which  may  give  rise  to  prolonged  suffering, 
and  ultimately  prove  fatal.  Among  such  nniy  especially  be 
mentioned  ulceration  and   constriction   of  the   stomach  with 


•  Ttvlor,  op.  dt  p.  100. 

+  See  cases  by  Dr.  Ople,  Mvd.  TtmeK  and  Oazf^te,  A^nl  21,  1800.  Mr. 
IHckiasnn,  Lancet,  18fi.1,  p.  602.  &c.,  quoteU  (jyTaylur. 

t  For  nuunToiia  illiwlrRtive  cfwce,  see  Taylor,  Med.  Jurisprudence;  T«ylor 
On  Poitimp,  \. ;  Guy's  Htt^pttnl  Kcporti,  Series  I.  vol.  iv.  p.  10.  p.  297 ;  Seriw  IT. 
tol.  ir.  p.  30*J;  vol.  v.  p.  107;  toI.  vii.  p.  211;  Series  III.  toE.  v.  p.  1^ 
Cupar's  Fareiuic  Medicine  (Sydenliam  yociety  Translation),  toL  il.  p.  75. 
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permanent  impairment  of  its  functional  power,  and  strictare  of' 
the  a-8opha^B. 

Ih*.  WiliKiu  "  hm  recorded  mi  interesting:  cnw,  in  wlilch  dfulli  n-ntiltiHl  fnim 
the  efTectri  of  sulphuric  aud  HwalluwBd  tnrt^-tivu  weckd  and  three  days  lUB" 
yioxis-h. 

Six  inonlha  after  the  ncid  ww  BwiUlowed  the  pntieiit  ejected,  during  t  violent 
fit  of  foiighinfr,  a  cylindrical  tube  ei^ht  or  nine  iochea  in  Uajflh.  The  chit^f 
symplnras  which  ."iihspqufinily  oecurn*d,ftnd  proasded  dimih,  wire  (prejitdilHi'uliT 
in  awiilloMi'in^,  ]miii  Axt^ndinj;  from  tho  pit  of  tlie  tttonmch  to  the  nhouldentfUid 
exptK:toration,  at  iitlBrvala  no  copioiiti  thiiL  as  much  as  twu  pinliiof  fruLhy  uiuciu 
were  discharged  in  the  course  of  twentjr-four  hours. 

When  a  etrtni^f  alhuUne  solution  ia  tnvaUoicedy  the  patient 
experiences  an  acrid  caustic  taste,  followed,  hy  a  aetisatioa 
of  burning  heat  extending  froin  the  throat  to  the  stomach. 
Voniitinf^  sometimes  oeeurs,  but  not  iilwa^a.  Tlie  ejectt-d 
matters  are  generally  of  a  dark  brown  colour,  and  mixed  wiili 
blood  and  shreda  of  membrane.  The  surface  becomes  cold  and 
clanuujr,  and  the  pulse  quick  and  feeble.  But  in  some  cased 
iuleuse  heat  of  skin  has  been  uoticed.f  There  is  often  more  or 
leas  purging,  and  colicky  pain  in  the  abdomen.  *  In  the  coor« 
of  a  short  time,  the  lips,  tongue,  and  throat  become  swollen,  soft, 
and  red.'  J  Death  may  occur  within  a  few  hom*a  ;  or  the  im- 
mediate effects  of  the  injury  may  be  recovered  from. 

The  post-mortem  appearances  ordinarily  found  in  cases  fai 
which  deatli  has  speedily  resulted  are  aa  follows.  The  macoua 
membrane  of  the  mouth,  pharynx,  and  gullet,  presents  more  or 
less  manifest  indications  of  the  local  action  of  the  caustic. 
Sometimes  it  is  inflamed;  and  patches  of  a  dark  chocolate  or 
bUickiiih  colour  are  seen :  sometimes  it  is  softened,  and  de- 
tached. The  mucous  membrane  of  the  stomach  is  partially 
inflamed,  find  may  be  eroded  in  places;  or  it  may  be  puckered 
and  blackened. 

In  the  cape  of  a  child,  a  year  and  a  half  old,  who  died  io  Oiiy'i  IIoipl*! 
twelve  liourn  after  having  HwnllowL>d  a  luouthful  of  soap-lees,  tlie  fulliiwiii;{ 
np]ie/irHUci^»i  wt<r«  friuQd.$  '  1'he  mouth  and  tongue  vere  aligbllj-  exrariateii 
and  of  a  light  brown  colour.  The  mucona  mmnbrime  of  the  fauces,  tonsiU,  tai 
phai-jTix,  hod  a  slightly  swollen  ftpp*'arftnce,  and  was  of  a  siinilar  yeUowiih 
brown  hue.    The  whole  of  the  ccsophagus  was  in  a  eomuwhat  similar  cooditkni 


•  MMlrcQ-Cliirtirff.  Tran*.  vol.  xxi. 

t  This  symptom  was  especially  obserred  in  the  case  of  the  child  when 
■ymptomn  are  detJuU-d  in  the  text.  See  Ouif't  Ilospttai  Itcputiaf  ^rd  Sciieii 
vol.  V.  p.  133. 

1  Taylor,  op.  dt  p.  181. 

§  Ouy't  Jlatp^al  Reporit,  3rd  Series,  vol.  r.  p.  133, 
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tfao  macoue  mcmbruie  faftving  a  brownish  colour,  particularly  along  the  rugro. 
The  membraue  was  cliangijd  In  charactur  Ijy  thu  alkali,  but  nuwhum  destroyed. 
The  great«Ht  p«rui(douji  (ttFect  had  been  pnKliicud  at  the  very  extremity  of  tlio 
ceMipbH^fiia,  where  the  iiilerior  wan  uf  a  dark  bruwn  colour;  thin  tenuiaattMl  at  a 
detiuitc  line,  the  mucouH  membrane  of  the  stoiuflch  inimedialt'ly  below  being 
quite  unaffected  ....  Nt^ar  the  pyloric  end  of  the  stomach,  there  were  a  few 
rogie  of  a  very  dark  browu  colour,  pniduced,  no  duubt,  by  the  action  of  the  alkali. 
The  niuc4iua  inenibraQe  thus  altered  waa  nut  at  all  Hoft ;  nor  coulii  it  be  stripped 
ofi*,  but  un  the  ntntnir^*  wan  hard  and  had  a  horny  fee!  ....  Tiie  larynx  waa 
alai09t  closed  above  by  the  grently  swollen  epiglottic  Upon  raising  the  epi- 
glottia,  and  looking  into  the  larynx,  the  passage  waa  seen  to  be  quite  lTee,'lhe 
vocal  cords  not  hnvtog  been  t^iucht^d.' 

Th«  fallowing  case,  recorded  by  T>r.  Barclay,'  fumisbM  a  good  ilhiotratioii 
of  the  after  eOl'cta  that  may  reault  from  nwnllnwing  a  litrnng  allialine  iintittion. 

A  woinan,  agird  fnrty-f'»iir,  wrh  udiiiitteil  into  St.  (tt>iirgf's  Hunpital  on 
May  2,  1H53,  about  six  houra  and  a  half  after  baring  swallowed  a  quantity  of 
*  American  potash  '—probably  a  Mittirated  solution  of  carbonate  of  potash.  She 
bad  vottiiied  directly  after  taking  it.  The  mouth  and  fauces  were  much  cor* 
foded. 

On  introducing  the  tube  of  the  stomnch-piimp  some  shreds  of  softened  mucous 
membrane  clung  to  it.  There  was  great  pain  in  the  fauces,  a-suphnguj,  and  at 
the  epigastrium,  but  no  tenderness  on  pressure.  There  was  a  little  vomiting 
two  days  aHer  admiasloo.  iVgluUtion  was  dilTicult;  and  pnin  was  feltafter  the 
passage  of  food  into  the  stomach.  .\t  the  beginning  of  June,  there  was  frequent 
Touiiting,  pain  in  the  abdomen,  londemeas  on  pressure,  and  coastipation.  AfUT 
a  time  nothing  could  be  retained  In  the  atoniach ;  food  and  medicino  caused 
much  pain,  and  wore  soon  rejected.  The  patient,  dnring  a  short  period  beforo 
death,  wns  sustained  by  nutritive  enemata.  She  died  of  inauitiou,  July  8, 
about  two  months  after  having  taken  the  alknli.  On  inspection,  there  were 
found  at  the  upper  part  of  the  cesophagus,  opposite  the  cricoid  cartilage>,  three 
dense  cicatrised  bands,  apparently  the  results  of  previous  ulceration.  The  lower 
part  of  the  cesophagufl  was  much  contracted,  the  lining  membrane  being  entirely 
destroyed,  and  the  muscular  coat  exposed.  The  extemall  coals  were  much 
thickened.  The  cardiac  oritice  of  the  stomach,  where  the  ulceration  ceast'd, 
was  so  much  contracted  as  hardly  to  admit  a  director.  At  the  pyloric  end  the 
mucous  lining  presented  a  large  and  dense  cicatrix,  which  obatructed  all  com- 
munication with  the  duodenum,  excepting  through  an  ori&cc  no  larger  thiiu 
would  admit  a  prube.  The  inter%'fning  portion  of  the  stcmnch  was  healthy — 
aa  were  alao  the  small  and  large  intestines. 

Dr.  Basbam  t  has  nKjordfjd  a  ra^e  in  which  the  fatal  result  was  still  more 
remote.  The  patient  accidentally  swallowed  some  soap-tees.  The  6r«t  symp- 
toms of  irritation  and  inflammation  subsided.  'T\'itbin  a  few  weeks  there  was 
Bome  slight  dilhculty  in  swallowitig;  but  it  was  not  until  eleven  months  after- 
wards that  the  dysphagia  becimie  very  severe.  Death  did  not  occur  until  two 
yean  aad  three  months  after  the  accident.  There  was  veiy  tight  stricture  of  the 
<E«ophagiu.     The  stomach  was  unaiFected. 

•  Medical  Timn  and  fiasette.  1Sj'.1,  p.  554. 

t  Lancet,  March  2,  1850.  Med.-Chir.  Trans.  toI.  xxxiit.  In  this  paper 
short  reconJa  are  quoted  of  cases  undsr  Sir  C.  Bell,  Mr.  Cumin,  and  Mr. 
Dcwar. 
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Strong  solutions  of  ammonia  when  swallowed,  produce  effects 
very  similar  to  those  caused  by  solutions  of  potash  and  soda ; 
but  the  senBo  of  heat  and  the  burning  pain  are  more  intense  in 
the  former  than  in  the  latter  case.  Ammoniaeal  solntions, 
forthcnnorc,  are  especially  liable,  from  the  rolatility  of  the 
gas,  to  affect  the  respiratory  organs.  In  some  cases  it  may  be 
difficult  to  decide  whether  death  has  resulted  firom  suffocation, 
from  shock,  or  fix)m  the  immediate  effects  of  damages  to  the 
mucous  membrane  of  the  alimentary  canal. 

Cliristison  refers  to  h  ctwi  in  wbich  a  ntrong  done  of  solution  of  BmniQoit 
cuued  dedth  br  suffocatioD  in  foiirmuiutes.  In  another  instance  a  man  euddenljr 
»wAllowpd  a  drachm  and  a  half  of  liquor  ammoDin.  Uu  fell  instantly  to  tlid 
fround,  and  soun  died,  after  fiuffering  the  most  excruciating  pain.*  lu  a  eve 
that  came  undor  the  obHervation  of  Mr.  Hilton,*-  a  pentlemaa  swaUowwi  gqutn- 
tity  of  strong  solution  of  amraonia  in  mistake  for  sal  volatile.  The  mucaw 
nieDibi»ne  of  the  mouth  and  throat  was  corroded  and  dissolved.  The  diffipnhj 
of  bn^nthing  was  very  great.  Deitth  occurrvd  oa  the  third  day.  On  pert- 
niortpm  exaDiinatiou  the  mucoiia  niomhraiie  of  the  piUet  was  found  to  be 
softtned,  and  at  the  lower  part  near  the  junction  with  the  stomach  waa  coca- 
plelely  diesohetl  and  dijntroyed.  There  wa«  an  aperture  in  the  anterwr  will  li 
the  etomach  through  which  the  contents  had  escaped.  The  mucous  meinlmM 
preflented  a  bla^kontd  and  cnnjreAtfld  appearance,  reaembling  that  produced  by 
sulphuric  or  oxalic  acid.  The  immedinlc  cause  of  death  waa  Wioved  lo  liM 
b<^-un  ob.itruction  of  the  air  tubes  reautting  from  iiiflaininalioa.  '  Th«>  lining 
lucmbriLne  of  the  sir  paa^agvs  wa^  softened  and  covered  with  layers  of  iilM 
membrane,  and  the  larger  broDcbi  were  completely  obstructed  by  costs.' 

The  fnllomng  case  illustrates  the  more  remote  effecta  of  »w allowing  a  stno; 
anirnnniacal  solution. 

\  female,  B^ed  nineteen,  woa  admitted  into  St  Oeorge'fl  Hospital  no  Sep- 
tember 2f  18<33,  who,  eight  weeks  previouBly,  while  iu  an  uucomtcious  ttal^ 
had  been  made  to  awallow  a  quantity  of  bart^hora.  8he  immediately  feH 
severe  pnin  in  the  stomach,  and  iu  an  hour  or  two  became  sick  and  rotniU^ 
some  blood,  na-mateitiesis  cutitinued  during  three  days.  From  the  finttb«n 
WR8  great  irritability  of  stt>mat;h,  and  conntaiil  rvjection  of  food.  The  boweh 
were  constipated.  There  wa»  great  emai-intioii  and  low  of  strenirth.  Deirtfc 
from  starvation  occurred  three  moutha  after  the  poison  was  swallowed.  On  in- 
spection, the  o-aophagUB  was  found  to  be  healthy,  excepting  at  the  cardiac orifii*i 
which  waa  sli^'htly  contracted.  On  the  posterior  wall  of  the  stomach,  wm  • 
dense  cicatrix  of  the  size  of  half-a-crown,  and  from  it«  margins  tibruus  bu^ 
diverged  in  various  directioDi^.  The  pylonc  orifice  was  contracted  to  the  siu  ^ 
a  crowtjuill.    The  other  porta  of  the  intestinal  canal  wcro  healthy, 

Treatmefit. — The  poison,  whether  acid  or  alkaline^  should  t* 
neutralised,  and  its  immediate  effects  obviated,  as  speedily  au^ 
OS  completely  as  possible,  by  aid  of  the  stomach  pump.    A  larg^ 

•  Journal  d«  CAtmiV  mfdicttU,  1845,  p,  631. 
t  Beacribed  in  detail  by  Taylor^  op.  cit.  p.  l&t. 
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qtiantity  of  water>  or  other  diluent,  as  milk,  thin  gniel  or  harley- 

watcr,  should  be  introduced  iuto  the  stomach,  and  then  pumped 

out.     If  acid  has  beeu  tukeu,  carbonate  of  soda,  or  ma^esia 

should  be  mixed  with  the  diluent  in  considerable  proportion. 

Chalk   and   whiting,    or    the   scrapings   from    a   whitewashed 

wall  or  ceiling  are  materials  commonly  at  hand ;  and  in  many 

esaei  they  are  ver}'  appropriate.     But  if  sulphuric  acid  has  been 

taken,  it  must  be  recollected  that  lime  compouuds  will  form 

ffolphate  of  lime,  which  from  its  rapid  absorption  of  water  may 

give  rise  to  some  di£Bculty,  unless  a  large  quantity  of  diluent  is 

used,  and  the  pumping  out  is  rapidly  accomplished.    In  some 

instances  a  solution  of  soap  has  been  advantageously  used     If 

alkali  has  been  taken,  vinegar  or  some  other  vegetable  acid,  if 

at  hand,  should  be   mixed  with  the  diluent;  or  oil  may  be 

administered. 

lu  majiy  cases  stains  about  the  mouth,  or  on  the  clothes, 
indicate  the  nature  of  the  poison  that  has  been  taken.  Some- 
times the  patient  is  able  and  willing  to  give  information.  But 
if  neither  indication  nor  information  is  afforded  it  is  better 
to  introduoe  the  diluent  at  once,  and  to  ascertain,  by  pumping 
out  some  of  the  contents  of  the  stomach,  what  neutralising 
agent  is  required.  The  whole  length  of  the  o-sophagus  should 
be  carefully  washed. 

When  the  stomach  has  been  completely  cleared  of  the  poison, 
means  should  be  adopted  to  allay  the  sxifferiugs  of  the  patient, 
and  to  prevent  as  far  as  possible  the  supervention  of  dangerous 
inflammation.  Opium  may  be  administered  in  tlie  form  of 
suppository;  or  morphia  may  be  given  subcutiineously.  Hot 
anodyne  and  counter-irritant  fomentations  may  be  applied  over 
the  stomach ;  and,  somewliat  later,  leeches  may  be  of  ser- 
vice. Food  should  be  given  very  sparingly,  or  not  at  all,  for 
some  short  time.  The  more  perfectly  at  rest  the  injured  parts 
are  kept,  the  better.  Demulcent  drinks,  as  milk,  harley-water, 
&c.,  may  be  supplied  to  allay  the  thirst  so  often  experienced. 
Nutrient  enemata,  with  opium,  may  be  advantageously  given. 

When  the  first  inflammatory  symptoms  have  subsided,  an 
oesophageal  bougie  should  be  passed,  even  before  symptoms  of 
dysphagia  appear.  The  use  of  the  bougie  should  be  continued 
daily  during  a  considerable  period.  If  the  quantity  and 
strength  of  the  poison  swallowed,  and  the  symptoms  that  have 
arisen,  render  it  probable  that  the  oesophagus  has  been  severely 
injured,  it  is  desirable  to  pass  the  bougie  at  iuteiTals,  long 
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'efter  there  is  any  apparent  necessitj.  In  such  cases  expen- 
ence  shows  that  stricture  of  the  oetktphagus  is  alnioat  certain 
to  orcur,  sooner  or  later,  however  slowly  and  insidiously  it  may 
come  on. 

If  the  occurrence  of  stricture  has  not  heen  prevented,  it  is 
of  the  greatest  importance  to  recognise  its  existence  at  the 
earliest  possible  period,  and  to  adopt  proper  treatment  without 
delay. 

If  recognised  early,  strictures  of  the  'oesophagus  resulting 
from  the  injuries  under  discussion  may  generally  be  dilated  by 
the  passage  of  bougies.  The  bougie  should  be  shortly  conical 
at  the  extremity.  It  should  be  passed  with  caution  into  llie 
stricture,  and  retained  there  for  ten  minutes  or  a  quarter  of  an 
hour  at  a  time,  or  even  longer  if  it  can  be  borne.  Or  a  small 
cylindrical  bougio  maj'  be  passed,  if  possible,  through  the  stric- 
ture, and  similarly  retained.  The  iutroductiou  of  the  boogie 
must  be  repeated  daily. 

Great  perAeveruice  and  patience  are  requisite.  Kr.  Cumin  *  reoDrdB  a  atx 
m  which  stricture  of  the  ceitopliaguji  result^  from  tbe  effects  of  '  Atnericaa 
pdldeli,'  BWaJlowed  hy  mjntalto.  The  iJOHsiigv  of  bougies  ultimately  prored  very 
«ucce(<sful.  But  unremittinp  ntU^ntion  was  rffiiiisite  during  ten  montlis  befort 
Doruiftl  deglutition  waa  restored.  Mr.  Ilutchiason  f  relates  a  case  uudei  tbe 
cnre  of  himpelf  and  >fr.  Mead  of  Hackney,  in  which  a  Mtisfactory,  though  ptf> 
hnpsless  completely  successrul  result  was  obtained  in  a  much  shorter  time.  Tbs 
patient  had  accidentally  iswallowod  some  caustic  potash  three  mootlis  prerioudr. 
The  iiyraptum!<  of  coutroctinf;  stricture  of  tbe  oc^ophng'tia  steadily  developed 
tlieintielvtis  When  seen  by  Mr.  Hutchinson,  the  patient  set^med  rapidly  tunkinf. 
BLe  had  swallowed  nothing  for  several  daya  Attempts  were  made  to  pan 
bopigies  of  various  size«,  under  chloroform.  The  upper  of  two  strictures  which 
existed  was  passed  by  a  large  bougie ;  but  a  No.  8  catheter  would  not  even  enter 
llio  lower  one.  Tlie  next  day,  however,  the  patient  was  able  to  swallow  a  Uitle 
tluid  nouri^haif'nt.  Ten  days  later,  tbe  end  of  a  No.  C  urethral  bougie  was  passed 
well  into  the  stricture,  but  nut  through  it  Duriog  the  week  following  food 
was  taken  fairly,  and  the  patient  improved  in  condition.  The  improvement 
continued.  A  year  subsequently  the  stricture  still  existed,  and  solids  could 
only  bti  swallowed  when  caiefully  minced ;  bat  the  patient  was  in  bettar  health 
than  the  had  been  for  years-t 

Such  cases  may  well  serre  to  encourage  ihe  surgeon  in  the 
pcraevering  use  of  bougies. 


•  See  Dr.  Basham's  pap<5r,  Mcl.-Chir.  Tratu.  vol.  xxxiii. 

t  London  HotpUal  R/rports,  vol.  iv.  p.  CO. 

I  >(r.  Mead  kindly  informs  me  that  the  patient  is  still  in  excellent  health, 
and  able  to  swallow  fluids  and  minced  meat  with  care.  More  than  two  yeait 
have  elapsed  since  she  was  under  treatmeut. 


Tb  some  instances  it  wonld  appear  thai  the  administration  of 
Inercurj'  and  chalk  combined  with  Dover's  Powder  hna  been 
beneficial . 


i 


Gastrotomy. — It  sometimes  happens,  either  in  consequence  of 
the  age  ur  uouilition  of  the  patient,  or  of  tlie  extent  or  imper- 
meability of  the  stricture,  that  all  aitempta  at  dilatation  by 
bougies  are  in  vain.  In  such  case  the  patient  must  inevitably 
die  of  starvation  unless  an  artificial  way  into  the  stomach  can 
be  established. 

Now  it  haa  been  abundantly  proved  by  operations  for  the 
removal  of  foreign  bodies  that  the  stomach  may  be  opened  with 
comparative  impunity.*  Numerous  cases  are  on  record  iu 
which  wounds  implicating  the  stomach  have  been  followed  by 
permanent  fistula.  And  further,  no  difficulty  has  been  experi- 
enced in  establishing  fistulous  openings  into  the  stomachs  of 
healthy  animals  for  purposes  of  physiological  research.  The 
consideration  of  these  and  such  like  facta  has  suggested,  and 
would  seem  to  justify,  the  attempt  to  make  a  new  way  into  the 
stomach  in  any  case  in  which  the  oesophagus  is  absolutely  and 
permanently  obstructed,  whether  by  the  effecta  of  injury,  or  aa 
the  result  of  disease. 

S^dillot  of  Struburg.f  appears  to  have  lieen  tlie  firatto  perform  tbc  operation 
-of  gwtrotomy  (or,  m  bo  termB  it,  fftutrQ-eComie),  on  account  of  stricture  of  tku 
OMpha^us.  Some  yv&n  Xalcr,  but  without  any  luiowled^  of  S<SdilIot'»  attampbt, 
Dr.  Hftberelion  fii^geeted,  ajid  Mr.  Cooper  Forster  performed  the  operation  for 
the  fiiBt  time  m  tbis  coustry.^ 

About  a  year  aubsequently,  Mr.  Conpnr  Forster  performed  the  operation  in  a 
•aoond  case,  the  particulars  of  which  are  especially  desen-ing  of  quotntion  In 
thea«  pftgM-  f  bo  patient,  a  child  four  years  and  four  months  old,  was  admittod 
into  Ouy'a  Ho^ptUJ,  under  the  care  of  Dr.  Addison,  on  February  'J,  18A0. 
Serenteen  v^^eka  prerioujily  be  bad  swallowed  some  corruaive  poison,  supposed 
to  be  a  solution  of  potash.  Violent  vomiting  immediately  occurred  ;  and  either 
al  the  time,  or  at  a  duhsequent  period,  the  vomited  matter  contiuned  two  or  three 
l«BRpoooful8  nf  blood.  Fifteen  wecUs  after  the  accident  marked  dyspLi^a 
came  on,  and  gradually  increased  in  severity.  On  admis^on  tbf>re  was  pain  in 
iho  throat  and  epigastrium.  The  child  was  luucL  emaciated.  Ho  bad  awutlowed 
some  biHif  tea  two  days  pre^nously,  but  nothing  since.  lojections  of  beef  tea 
and  wine  were  administered  every  four  hours,  and  half  a  grain  of  calomel  was 
given  twice  a  day.  During  a  fortnight  or  m  improrement  appeared  to  take  place. 


*  See  Table  of  Cases,  p.  540. 

t  See  the  very  elaborate  and  interesting  chapter  on  the  subject  in  S^dillot'e 
CimtrtbiUioM  d  ia  CMrurffu,  1808,  vol.  ii. 

Oui/'a  Sofpitai  Reports,  3rd  Seriea,  vol.  iv.  pp  1-lB, 


But  nfl«r  a  time  the  difficulty  of  awnltowia?  again  increased.  On  Mairli  1'^. 
ha  was  very  much  exliniisted,  and  seemed  to  be  ualdnff  fast.  He  had  vn 
Hwallowed  anythiDR  for  two  daya.  Tba  next  day  pflatrotomy  wan  pwfomed, 
under  chlorufonu.  Vood  waa  admiiitstored  nt  TrvqueQl  intun'als  thjOQjrh  itabe 
pawed  into  the  atomnch  through  di?  opening.  The  child  aeemed  rery  ootnAfft* 
able^  and  cnjoydd  being  fed.  On  the  momiog  of  tbo  fourth  day  after  the  open- 
tion  he  fluddunlj  complained  of  great  paiu  ortr  thn  abdomea :  hn  h«am$ 
coUapHud  and  cold,  the  eyes  were  sunken,  and  tho  puUe  was  almost  impvoep- 1 
tible.  Ho  quickly  sank  into  a  comatofle  eUte,  and  died.  Ou  poat-mortam  »&• 
mination,  it  vaa  found  that  a  large  part  of  the  cB».>phi^s  had  been  afftflei  I 
The  middle  two  fourtha  were  constrictod  by  thickening  and  induration  of  tk 
submucons  ti^uo  ;  and  a  small  ftlougby  spot  existed  at  the  commencement  of  Um 
stricturtMl  part  of  the  tube.  The  wound  in  the  abdominal  parietoa  hail  be^n  to 
alouph,  and  the  stitches  were  lonaened.  Recent  general  peritonitia  had  ntalui 
from  escape  of  some  of  the  contents  of  the  stomach  into  the  cavity.  The  matfitf 
membrane  of  tbe  stomach  was  healthy,  but  waa  dork  in  colour  round  iht 
opening.* 

Before  gastrotomy  is  attempted,  care   should   be   taken  td 
ascertain   that   the   stomach   itself  is   comparatively  healtbr, 
and  that  all  serious  disease  or  constriution  is  confined  to  the  < 
gullet. 

Method  of  operation. — The   operation   ib  performed   in  the 
following  manner.     Chloroform  may  be  administered  or  not, 
according   to   circa mstances.     It   should  be  given   unless  the 
patient  can  be  relied  on  to  remain  perfectly  still.     Experience 
shows   that  troublesome   vomiting  is   not  so  commonly  pro- 1 
duced  as  might  be  anticipated.     The  patient  lies   fiat  on  hisj 
back  in  bed.     The  surgeon,  standing  on  his  right  side,  make*' 
a  perpendicular  incision  three  or  four  inches  in  length  through 
the  integuments  over  the    upper  part  of  the  left  linea   semi- 
lunaris.    The  aponeuroses  of  the  abdominal  muscles,  and  the 
transvergolia  fascia  are  then  divided  on  a  director  to  a  ooiw- 1 
spending  extent.     The  outer  border  of  the  rectus  muscle  may 
or  may  not  be  seen. 

The  peritonjeum  is  next  opened,  and  the  anterior  wall  of  the 
stomach,  which  may  be  readily  recognised,  is  brrmght  into 
view.  Or  the  great  omentum  may  be  seen  lying  in  front  of  the 
intestines.  In  the  latter  case,  gentle  traction  upon  the  omen- 
tum, and  npward  extension  of  tlie  wound,  may  be  requisite. 
The  anterior  wall  of  the  stomach  is  then  drawn  well  forwards 
into  the  woimd,  by  means  of  strong  ligature  silks  passed  through 
it^  or  by  sharp  hooks.     An  opening  an  inch  in  length  is  next 


Gttff's  ll'tfjritnl  Hejtcrts,  3rd  Series,  vol,  v.  p.  1  et  aeq. 
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.de  into  the  stomach  midway  between  the  greater  and  lesser 
rratures,  and  as  near  the  cardiac  end  as  practicable.  The 
euing  shoold  be  perpendicular  in  direction.  Care  most  be 
ren  that  none  of  the  contents  of  the  stomach  escape  into  the 
ritoaeal  cavity.  Lastly,  the  margins  of  the  aperttire  are 
refaUy  sewed  to  the  edges  of  the  opening  through  the  ab- 
minal  pariet^  by  several  stitches,  or  by  an  uninterrapted 
tare.  It  is  very  important  to  adapt  accurately  the  cut  edges 
the  mucous  membrane  to  those  of  the  skin.  At  least  a 
iid,  or  even  half  an  inch,  of  the  stomach-wall  should  be 
daded  in  the  sutures.  The  portions  of  the  external  wound 
ore  and  below  the  part  occupied  by  the  stomach  are  closed  by 
tores.  There  is  little  or  no  difficulty  in  the  accomplishment 
the  operation,  and  no  immediate  risk  Is  encountered.  Such 
an  outline  of  the  method  practised  by  Cooper  Forster,  and 
opted  by  Sydney  Jones,  Curling,  and  myself.  S^dillot*  re- 
muends  a  crucial  incision  through  the  upper  part  of  the  left 
itos  muscle.  But  this  method  does  not  appear  to  possess 
r  special  advantages,  and  it  is  open  to  several  obvious 
actions. 

Lfter  the  operation,  the  patient  may  be  fed  at  such  periods 
may  seem  desirable  through  a  tube  introduced  into  the 
mach;  or  by  means  of  a  spoon,  or  some  such  instrument, 
irishment  may  be  poured  in  little  by  little.  It  would  pro- 
>ly  be  better  if  the  patient  could  be  supported  entirely  by 
•mata  for  some  days,  so  as  to  avoid  disturbing  the  edges  of 
'.  wound,  and  interfering  with  adhesion.  Strips  of  oiled  lint 
y  be  placed  round  the  wound,  and  warm  fomentations  applied 
tr  the  abdomen.  Mr.  Hutchinson  f  suggests  that  a  large 
'er  tube  should  be  retained  in  the  opening,  and  ice-bladders 
>t  on  the  abdomen. 

fafltrotomy  on  account  of  obstruction  of  the  oesophagus,  has  been  performed 
ioe  cases,  all  of  which  have  terminated  btollj.  SMUlot,  Cooper  Forster, 
Sydney  Jones,  hare  each  operated  in  two  cases,  and  Fenger  (of  Copenhagen), 
ling,  and  myself,  in  one  case  each.  The  particulaia  of  these  cases  an  sum- 
ised  in  the  appended  Table. 


Op.  cit.  t  London  Honpital  SeporU,  toL  ir.  p.  58. 
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It  is  doubtful  whether  Ufe  was  prolonged  by  the  operation  in 
ttnj  of  the  cases  of  gastrotomy  performed  on  account  of  disease  ; 
but  in  sereral  the  most  manifest  comfort  and  relief  were 
obtained. 

In  eveij  case,  so  far  as  I  may  venture  to  express  an  opinion, 
ind  notably  in  the  case  under  my  own  care,  the  operation  was 
performed  too  late,  and  the  powers  of  the  patient  were  too  far 
exhausted,  to  afford  a  fair  chance  of  success.* 

The  experience  hitherto  acquired  serves,  however,  to  show 
that  the  stomach  can  be  reached,  opened,  and  attached  to  the 
abdominal  walls  without  difficulty,  and  that  the  operation 
itself  is  not  attended  by  any  immediate  danger.  Further 
experience,  obtained  under  more  favourable  conditions,  may 
QOt  improbably  prove  more  encouraging.  It  cannot  be  re- 
garded otherwise  than  as  an  opprobrium  of  surgery,  that 
iiopeless  starvation  should  be  accepted  as  the  inevitable  issue 
>f  simple  constriction  of  the  gullet. 


In  preparing  the  preceding  pa^es  &ee  use  has  been  made  of 
iie  original  article  by  the  late  Mr.  Henry  Gray,  the  general 
urangement  of  which  has  been  preserved.  But  the  whole 
irfcicle  has  been  re-written,  and  very  many  and  copious  addi- 
ions  have  been  made. 


•  See  paper  by  the  writer  in    Guy't  Hot}>ital  H^tortSf  3rd  Series,  vol.  xiv. 
,196. 

ARTHUR  E.  DURHAM. 
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FROM  time  immemorial  these  injuries  have  been  described 
under  two  distinct  heads,  viz.  those  affecting  the  parietei, 
and  those  involving  the  contents,  the  pleura  constituting  Um 
limit.  Although  the  distinction  is  merely  artificial,  still,  for 
practical  purposes,  we  may  adopt  it  on  the  present  ocoa^on. 
But  before  proceedhig  with  our  inquiries,  let  us  invite  tiw 
serious  attention  of  the  surgeon  to  the  very  great  importance  oi 
an  accm*ate  knowledge  of  the  anatomy  of  the  pariete«  of  Hif 
chest,  and  the  organs  contained  tlierein;  for  no  one  can  possibly 
undertake  to  make  any  satisfactory  diagnosis  or  prognosis 
unless  he  be  well  acquainted  with  the  fabric  of  the  walls,  bihI 
with  the  relative  position  and  adaptation  of  the  contenta,  M 
also  with  the  varied  phenomena  of  inspiration  and  expiration— 
not  forgetting  the  actual  position  of  the  diaphragm  and  its  ei- 
t^insive  encroachment  within  the  domains  of  the  chest,  carrying: 
along  with  it,  as  it  does,  many  of  the  important  abdominal 
viscera,  such  as  the  liver,  stomachy  &c.,  which  He  under  its 
expanded  and  protective  walls.  Moreover,  the  surgeon  shouU 
be  thoroughly  able  to  appreciate  and  detect  all  normal  souudsof 
the  lungs  emitted  through  the  parietes,  by  the  aid  of  percussion 
and  auscultation,  as  well  as  the  natural  sounds  of  the  heart  and 
its  valves:  for  without  this  knowledge  he  could  not  possibly 
mdertake  to  interpret  the  abnormal  signs  and  sounds  cowe- 
quent  u|x>n  disease  and  injury,  such  as  the  crepitation  of  fractnw 
aud  that  of  pneumonia — the  dulness  on  percussion,  and  absence 
uf  respiratory  murmur  in  effusions  into  the  pleura  and  pericir- 
dium — the  rubbing  sounds  of  pleurisy  and  pericarditis,  &c. 

The  arrangement  of  our  subject  will  be  as  follows ;  firetlj) 
wounds  and  injuries  of  the  surface  and  parietes  of  the  ehesK 
usually  denomiuated  uoa-jwuetrating  wouuds  ;  and  thia  sectiou 
v:\\[  include  fracture  of  the  ribs,  and  contusion:  Becondly, 
wounds  aud  injuries  of  the  interior  and  the  contents,  called 
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penetrating  wounds ;  and  to  this  section  will  be  added  tlic  rare 
complication  of  injured  viscera  from  contusion,  xmaccompanied 
br  external  breach  of  surface. 


I.  Injitbies  axd  Woukds  op  the  Paeietes. 

In  considering  these  lesions,  we  must  bear  in  mind  that  the 
wall  of  the  chest  is  built  up  of  twelve  pairs  of  more  or  less 
movable,  semicirciilur  hoops  of  bone,  the  ribs,  which  are  attached 
to  the  spine  behind  by  strong  inextensible  ligaments,  and  in 
front  connected  by  means  of  elastic  solid  substances,  the  costal 
cartilagefi,  to  a  central  shield  of  spongy  bone,  the  sternum ; — 
that  these  cartilages  often  become  ossified,  in  advanced  age  ; — 
that  between  the  ribs  there  are  spaces  filled  up  by  muscles ; 
and  that  there  is  an  artery,  vein,  and  nerve,  running  close  along 
and  under  cover  of  the  lower  border  of  each  rib,  in  tlio  upper 
part  of  each  intercostal  space ; — that  the  chest  is  further  pro- 
tected on  ita  surface  by  the  large  and  powerful  muscles  which 
attach  the  upper  extremity  to  the  trunk; — and  lastly,  that, 
from  its  exposed  position,  additional  security  is  obtaiued  by  the 
scapnlse  and  vertebral  column  behind,  by  the  protective  position 
of  the  arms  depending  on  either  side,  by  the  clavicle,  and  by 
the  almost  instinctive  movements  of  the  upper  extremity  in 
warding  off  injury  in  front. 

ContunioiM  of  the  surface  of  the  chest  may  be  of  a  simple, 
uncomplicated  character,  resembling  the  ordinary  forms  of 
contusion,  which  have  been  already  described  in  the  preceding 
volume ;  but  they  may  also  be  attended  with  lesions  to  struc- 
tures peculiar  to  this  region,  and  these  will  requii'c  special  notice. 
Thus,  contusions  may  be  corapUcatod  with  rupture  of  the  super- 
ficial and  thoracic  vessels,  which  are  of  considerable  size,  and 
pour  out  blood  freely.  This  effusion  of  blood  may  be  c(>nfine<l 
merely  to  a  certain  space ;  but  at  other  times  it  may  be  so  very 
extensive,  and  so  rapid,  as  to  excite  alarm  lest  the  main  trunk 
haa  given  way.  When  seeu  several  days  after  the  injury,  it  is 
liable  to  be  mistaVen  for  acute  suppuration  ;  but  the  diagnosis 
will  be  based  upon  the  sudden  and  rapid  appearance  of  the 
swelling  after  the  receipt  of  thfi  blow,  the  soft  and  Huctuating 
condition  of  the  enlat^yment,  the  absence  of  discoloration  of  the 
skin  in  the  firet  instance,  and  the  absence  of  any  inflammatory 
flf'tion  afterwards.     Sometimes  the  effusion  may  continue  so  as 


to  cause  tecsioii  by  orer-accumulation,  but,  generally  speaking,' 
these  cases  are  by  no  means  serious,  provided  they  be  not  med- 
dled with ;  and  there  are  many  instiuices  recorded  where  the 
whole  of  the  front  of  tlie  chest  on  one  side  has  been  bathed  in 
an  extensive  effusion  of  blood,  and  which  have  yet  done  well, 
without  causing  any  bad  results.  The  treatment,  therefon.*, 
will  consist  in  endeavoxmng,  firstly,  to  arrest  any  further  eflu- 
sion  of  blood,  thus  favouring  coagulation,  by  cold  applications 
and  the  use  of  evaporating  and  saturnine  lotions  ;  and,  secondh, 
to  promote  the  absorption  of  the  extravasated  blood,  when 
nature's  efforts  are  sluggish  and  tedious,  by  the  application  of 
stimulating  embrocations,  care  being  taken  not  to  carry  this  to 
so  great  an  extent  as  to  excite  inflammation. 

Sometimes  contusiona  are  complicated  with  rupttire  of  some 
fibi*es  of  powerful  muscles,  such  as  the  pectoral;  these  acci- 
dents, however,  are  not  very  frequently  met  with  in  civil  prac- 
tice, but  are  by  no  means  uncommon  iu  milit-ary  experieoM 
fi-om  the  effects  of  spent  bulls,  &c.  Rupture  of  a  muscle  bw 
been  likewise  observed  in  cases  where  the  individual  has  &Jlen 
across  a  pnyecting  body,  or  whilst  fidling  from  a  height  has 
grasped  a  fijed  body  during  his  descent.  The  accident  is  nt 
once  recognised  by  the  total  or  partial  loss  of  the  use  of  ^ 
muscle  thus  injured,  and  by  the  sensible  gap  existing  botwefli 
the  torn  fibres.  The  treatment  consists  in  the  relaxation  of  the 
muscle  and  careful  approximation  of  the  ruptured  ends  br 
position ;  and  this  is  to  be  maintained,  if  necessary,  by  meftna 
of  bandages. 


i 


Contusions,  complicated  vnth  fracture  of  the  rihg,  are  injuria 
of  very  frequent,  almost  doily,  occurrence,  and  this  must  bo  the 
case  when  they  form  one-ninth  or  one-tenth  part  of  all  ftsc- 
turea ;  thus,  of  2,275  fractures  admitted  into  Guy's  Hospital 
during  a  given  period,  there  were  222  fractures  of  the  ribs, 
exclusive  of  a  large  number  of  other  cases  of  such  injury,  treat*! 
as  out=patients ;  and  of  2,358  fractures  admitted  into  the  H6t«l 
Dieu  at  Paris,  there  were  263  fractures  of  the  ribs.  Both  9SSXfi 
are  liable,  but  not  equally  so,  for  females  are  leas  exposed  to 
injixry  and  accident;  thus,  of  IGl  observations  at  Guy's, 25 
were  females,  being  a  little  more  than  a  sixth ;  and  of  263  ob- 
servations  at  Hotel  Dieu,  48  only  were  females,  being  nearly^  | 
lifth.  With  regard  to  the  age,  the  accident  is  found  rarolv  ^ 
occur  in  the  young,  in  consequence  of  the  great  elasticity  (jf 
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the  stmcturea ;  it  ia  more  frequeutlj-  met  with  in  elderly 
people,  wheu  the  ribs  Iiave  become  more  firm  and  the  costal 
cartilages  more  dense,  i-cndering  them  less  cupable  of  resisting 
shock,  in  consequence  of  some  loss  of  elasticity.  Of  161  cases 
admitted  into  Guy's  Hospital,  9  were  under  15  years  of  age,  the 
youngest  being  but  2  years  old ;  26  between  the  ages  of  15  and 
30,  78  between  30  and  50  years,  and  48  above  50  years  old,  of 
whom  npwards  of  4  were  oyer  70 : — thus,  under  30  years  of 
age  there  were  35  cases,  and  over  30  and  upwards  no  leas  than 
126  cases. 

The  causes  must  for  the  most  part  he  referred  to  external  in- 
jury, such  as  blows,  falls,  the  passage  of  wheels  over  the  chest, 
pressure  between  two  opposing  forces,  &c.  &c. ;  but  in  some 
very  rare  instances  the  ribs  have  been  proved  to  be  fractured 
from  internal  causes,  viz.  during  the  severe  efforts  of  coughing. 
In  these  latter  instances,  the  ribs  have  generally  been  found  in 
some  morbid  condition ;  and  Malgaigne  has  collected  8  such 
cases,  4  of  which  occurred  in  males  and  4  in  females ;  their 
ages  were  noticed  in  6  cases — 5  from  the  age  of  47  to  63,  and 
1  in  a  young  man — the  ribs  had  given  way  at  the  anterior 
part,  near  the  cartilages.  M.  MaJgaigne  remarks,  that  probably 
the  ribs  had  undergone  atrophic  thinning,  and  that  the  frac- 
tures were  the  result  of  muscular  efforts. 

Respecting  the  condition  of  the  fracture,  the  ribs  may  be 
broken  in  one  of  two  ways :  either  at  the  seat  of  injury,  by  a 
forcible  blow  or  fall  on  some  projecting  body,  constituting  what 
are  termed  direct  fractures,  and  in  such  cases  one  or  two  rilw 
only  are  found  involved,  with  the  broken  ends  often  driven 
inwards ;  or,  secondly,  the  fracture  may  take  place  at  some 
distance  from  the  site  of  the  external  violence,  hence  called 
indirect  fractures  ;  here  the  ribs  generally  give  way  about  their 
middle,  or  most  convex  part,  at  the  point  intermediate  betweeu 
the  two  opposing  forces,  as  for  instance  in  those  cases  where 
the  chest  is  squeezed  against  a  wall  or  a  post,  or  where  the 
wheel  of  a  cart  or  vehicle  passes  over  the  chest :  in  such  frac- 
tures, three  or  more  ribs  are  involved,  and  the  fractured  ends 
are  often  driven  outwards. 

Again,  the  fracture  may  be  incomplete ;  that  is  to  say,  the 
ribs  are  only  fissured,  or,  the  periosteum  being  probably  pre- 
served and  remaining  tintoni,  no  displacement  or  evidence  of 
tlie  existence  of  fiuctnre  is  found.  Complete  ftaciui'e  is  where 
the  rib  has  been  broken  through,  either  in  a  vertical  or  obUque 
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direction,  and  tijo  two  ends  readily  grate  against  eacli  other 
during  forced  respiration.  In  general  there  ia  no  shortening, 
as  met  with  in  fractures  in  other  parts  of  the  body,  and  this  is 
readily  explained  by  the  fact  of  the  ribs  being  firmly  fixed  both 
in  front  and  behind ;  and  again  there  is  little  or  no  vertical 
displacement,  because  the  intercostal  muscles  are  so  placed 
above  and  below  the  injury  as  to  prevent  any  separation  in  this 
direction. 

Fracturea  are  generally  confined  to  one  aide  of  the  chest,  but 
in  severe  and  complicated  accidents  both  sides  maybe  involved; 
in  such  cases  the  injury  must  always  be  regarded  as  of  the 
most  serious  nature.  Sometimes  a  rib  may  be  broken  in  tiro 
])laces,  or  may  even  be  comminuted ;  these  cases  are,  liowerer, 
rare. 

The  middle  ribs  are  the  most  frequently  injured,  and  least  of 
all  the  first,  second,  and  third  ; — thus,  of  61  cases  recorded  at 
Guy's  Hospital  during  a  specified  time,  there  were  4*4  cases  in- 
volving the  fourth,  fifth,  sixth,  seventh,  and  eighth  ribs;  IS 
cases  with  fracture  of  the  last  four  ribs,  and  4  cases  in  whidi 
the  first  three  ribs  were  injured  j  the  fracture  of  a  single  rib 
was  observed  in  9  of  the  cases. 

Fi-acture  of  the  ribs  may  bo  uncomplicated  or  complicated. 
By  the  former  is  meant  such  fracture  as  occurs  without  any  ei- 
ternol  or  internal  lesion ;  a  mere  broken  bone  without  injury  to 
adjacent  soft  structures.  Complicated  fractures  comprise,  tireUy, 
those  co-eiisting  with  an  external  wound,  analogous  to  com- 
pound fracture  of  the  limbs ;  secondly,  comminuted  fractrires 
where  the  rib  or  ribs  have  been  broken  into  small  pieces,  ts 
observed  in  gun-shot  wounds ;  thirdly,  where  the  broken  ri^ 
has  pierced  the  pleura,  causing  pleurisy,  &c. ;  fourthly,  where 
it  has  penetrated  the  tissue  of  the  lung,  inducing  emphyscmfti 
luemorrhage,  pneumonia,  &c. ;  fifthly,  where  it  has  injured  tl*e 
pericardium  and  heart ;    sixthly,  where   it  has  wounded  the 
intercostal  vessels ;  and  seventhly,  where  it  has  involved  the 
diaphragm  and  abdominal  viscera.      All  these  complicationa 
will  be  referred  to  under  the  title  of  the  special  injury,  such  ai 
wounds  of  the  lung,  emphysema,  &c.  &c.     The  relative  propor- 
tion of  uncomplicated  and  complicated  fractures  may  be  well 
exemplified  by  the  analysis  of  136  cases  admitted  into  Guy** 
Hospital  during  five  years :  108  were  uncomplicated  fractures, 
of  which  8  only   had   secondary  inflammation,   which  proved 
fatal  in  2  instances  from  previous  old-standing  disease ;  28  were 
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>mplicated,  16  with  emphysema,  of  whom  4  had  symptoms 
r  pneumonia,  but  all  recovered,  and  of  the  remaining  12, 
6  died  at  ouce  from  fatal  collapse,  and  G  recovered ;  of  these 
latter  3  had  hfemoptysis  and  emphysema,  and  3  extensive  injury 
and  severe  inflammatory  symptoms.* 

The  ordinary  symptoms  and  diagnosis  of  a  fractnred  rib  perse 
^rill  consist  o^  firstly,  the  sensation  expressed  by  the  patient 
of  lais  having  felt  Bomething  snap  or  give  way  :  secondly,  his 
complaining  of  pain  at  the   seat  of  injury,  a  kind  of  severe 
stitch  in  the  side,  or  catching  of  the  breath  during  an  irregular 
respiration,  while  he  carefully  avoids  to  take  a  deep  inspiration 
or  a  prolonged  expiration  ;  even  tlie  slightest  attempt  to  cough 
distresses  the  patient  and  disturbs  the  fi-acture,  giving  rise  to 
the  sensation   of  grating :    thirdly,  the   partial  arrest  of  the 
movements  of  the  ribs  on  the  affected  side,  aa  well  as  of  those 
on  the  sound  side,  in  consequence  of  their  consonance  of  action  ; 
hence  the  respiration  is  carried  on  principally  by  the  diaphr^m 
and  abdominal  moscles :    fourthly,  the  detection  of  crepitus, 
owing  to  the  movements  of  the  fractured  ends  one  against  the 
other ;  and  this  is  to  be  ascertained  by  manipulative  measures, 
either  by  simply  placing  one  hand  firmly  over  the  seat  of  mis- 
chief, whilst  the  other  hand  is  employed  in  making  counter- 
pressnre  on  the  opposite  side  of  the  chest,  and  then  instructing 
the  patient  to  take  a  full  inspiration  ;  or  by  applying  the  hands 
one  on  either  side  of  the  supposed  seat  of  fracture  and  making 
aitemate  pressure,  so  as  to  cause  the  two  ends  to  rub  against 
each  other ;  or  in  very  thin  subjects,  by  taking  hold  of  the  rib 
in   front   and   making  the   necessary    movements;    or    lastly, 
shoold  all  these  means  fail,  by  having  recourse  to  auscul^tion, 
which  will  often  assist  in  detecting  the  crepitation  of  fracture, 
notwithstanding  tlie  depreciation  of  its  value  in  obscure  cases 
by  some  surgeons  of  excellent  authority.     It  mnst  be  borne  in 
mind,    that,    although   crepitus    is    an   essential  indication  of 
fracture,  yet  in  some  rare  instances  it  may  escape  detection, 
and  more  especially  when  one  bone  only  is  broken,  and  at  a 
part  where  it  is  thickly  covered  by  muscles  or  much   fat,  or 
where    the  periosteum  has  remained  untorn :    hence  caution 
must  be  used  in  denying  the  existence  of  fracture  in  consequence 
of  the  absence  of  crepitus. 

The  prognosis  is  in  general  exceedingly  favourable,  but  of 
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course  it  will  be  modified  according  to  the  primary  and  secon- 
dary complications,  more  e8i)eeiaUy  the  lesion  of  important 
structures.  In  old  and  elderly  persons,  who  happen  at  tlie 
time  to  be  the  subjects  of  bronchitis,  asthma,  or  other  form  of 
chronic  disease,  a  guarded  prognosis  mnst  always  be  given,  even 
should  the  fracture  be  uncomplicated;  for  these  individuidd 
often  succumb,  in  the  one  instance,  to  shock  from  their  low 

Fie.SL 


KxterniU  view  of  «  pr^mraiiiM  of  (nirtared  ribn,  r><pAired  and  touted  to  ewb  other  kj 

extensioD  of  calluft. 

state  of  vitality,  and  in  the  other  to  a  kind  of  asphyxia  from 
inability  to  free  the  lungs  of  the  accumulated  mucous  secre- 
tion. 

ConsoUdation  of  the  fractured  ends  generally  takes  place  in 
from  twenty- liFe  to  thirty  days.    The  callus  is  thrown  uniforinlj 
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latenuU  riew  of  tbe  same.     Gov's  Hospital  Museum. 


out  over  the  whole  circumference  of  both  bones,  and  seldom  or 
ever  forms  any  great  projection  on  the  pleural  aspect.  Some- 
times an  excess  of  callus  may  extend  so  as  to  form  junctions 
with  the  rib  above  and  below. 


PRACTTTE'ED  RIBS.       ^      $5$ 

A  fklse  joint  may  arise  from  deficiency  of  callus,  or  from  a 

?lot  of  blood  placed  between  the  two  ends ;  but  this  is  not  a 

Qfiual  occurrence.     A^ain,  callus  may  be  thrown  out  around 

each  end  of  the  broken  rib,  and  yet  the  ends  themselves  not 

coalesce;  tliis  is  seen  in  Prep.   421,  in   the  Museum  of  the 

College  of  Surgeons  of  England,  described   thus  : — *  Part   of 

ft  first  rib,  labelled  in  the  handwriting  of  Mr.  Hunter.     Tiie 

eitravasatod    blood   has   dried    and    absorbed.     The  adhesive 

in6ajnmation  in  the  sun'ounding  parts  is  forming  the  union. 

The  broken  ends  of  the  rib  are  in  apposition,  and  an  irregular 

ring  of  new  bone  is  formed  round  each  of  them ;  but  the  two 

rings  have  not  coalesced  so  as  to  form  a  bond  of  union  like 

a  provisional  callus  encircling  the  fractured  {.tart ;  neither  has 

any  nnion  taken  place  between  the  bones  themselves.'     Sco  also 

the  reroarks  and  figxu-es  in  the  essay  on  Fbaoturk,  p.  7'i. 

In  tlie  Museum  of  Guy's  Hospital  is  a  very  interesting  and 
remarkable  skeleton  of  a  rhinoceros,  in  which  almost  every  rib 
<m  either  side  has  been  fractured  and  repaired.  It  shows  in  a 
marked  manner  the  beautiful  arrangement  of  the  disposition 
of  the  callus.  Some  of  the  ribs  had  been  fractured  in  two  places, 
and  it  would  appear  that  the  animal  had  been  at  various  times 
struck  with  an  iron  bar  by  his  keeper.  The  carcase  was  bought 
of  the  proprietors  of  the  Surrey  Zoological  Gardens  many  years 
ago,  when  the  animal  had  died. 

The  treatment  comprises  local  and  constitutional  measures. 
The  local  treatment  consists  in  maintaining  the  ribs  in  aa  perfect 
a  state  of  rest  as  possible,  and  this  is  to  be  accomplished  by  ren- 
dering them  immovable,  by  any  of  the  following  plana :  firstly, 
and  this  is  by  far  the  most  preferable,  the  application  of  long 
strips  of  adhesive  plaster,  extending  from  the  spine  to  the  ster- 
num of  the  affected  side,  and  successively  applied  to  some  distance 
both  above  and  below.     These  possess  the  advantage  not  only  of 
not  being  easily  displaced,  but  of  affording  a  more  efteetual  relief 
hy  confining  and  restraining  that  side  of  the  chest  without 
affecting  or  iutctrfering  with  the  free  action  of  the  opposite  side 
in  the  acts  of  respiration.     Some  surgeons  prefer  the  use  of  a 
Urge  sheet  of  strapping,  instead  of  the  long  strips,  but  its  appli- 
cation is  not  BO  uniform  or  so  satisfactory.     Secondly,  the  use 
of  a  flannel  roller,  about  one  hand's  breadth  and  eight  to  ten 
yards  long,  which  is  made  to  encircle  the  chest  by  several  turns 
and  with  a  moderate  degree  of  tightness.     The  roller  is,  however, 
Uable  to  slip,  and  requires  re-application  every  second  or  third 


day.  Some  nso  a  broad  sheet  of  linen,  which  is  paAsed  aromid 
the  chest  and  fixed  either  by  pins  or  needle  and  thread,  and 
there  maintained  in  this  position  by  a  kind  of  braces  carried 
over  the  shoulders,  similar  to  the  double  T  bandage  of  the 
French ;  others  again  prefer  a  simple  belt  and  scapulary,  which 
is  merely  a  niechauieal  adaptation  of  this  latter.  Thirdly,  the 
Qse  of  compresses,  pieces  of  pasteboard,  splints,  &c.,  which  are 
sometimes  required,  more  especially  in  those  cases  where  the 
fractured  ends  ore  driTen  inwards ;  and  the  object  of  the  sor^eon 
being  to  lever  out  the  displaced  bones,  or  at  all  events  to  prevent 
the  ends  from  making  further  pressure  on  the  internal  struc- 
tures, tliese  splints  or  compresses  are  placed  vertically  on  either 
aide  of  the  fracture  at  some  little  distance,  and  maintaiued 
there  by  strapping,  when  the  whole  is  enclosed  by  encircling 
the  chest  by  several  turns  of  a  broad  flannel  or  linen  roller. 
Fourthly,  the  recumbent  position  in  bed  has  been  recommended, 
and  even  adopted  by  some  surf^eons,  instead  of  local  treatment, 
and  without  any  application  whatever :  but  this  plan  is  rarely 
adopted,  except  in  those  cases  where  the  least  pressure  or  con-  I 
iinomcut  of  the  chest  giTCS  pain  and  uneasiness.  This  is  the  ex- 
ception rather  than  the  rule,  for  in  the  majority  of  cases  the 
confinement  of  the  movements  of  the  ribs  is  described  as  being 
grateful,  ^'iving  great  relief,  and  allowing  a  gentle,  easy,  and 
comfortable  respiration. 

The  constitutional  treatment  will  comprise  the  administration  I 
of  the  ordinary  remedies,  according  to  the  general  principles  of 
surgery ;  such  as  rest  and  quietude  for  several  days,  a  careful  and 
judicious  diet,  and  abstinence  from  stimulating  drinks.  Where 
much  cough  and  bronchial  irritation  supervene,  expectorantf, 
diaphoretics,  and  demulcents  may  be  usefully  employed.  Where 
there  is  much  dyspna>a,  the  exhibition  of  antimony  and 
antiphlogistics  is  highly  important ;  the  antimonial  wine  being 
the  most  effective  medicine,  to  be  administered  in  frequent  doses, 
and  varied  in  quantity,  according  to  the  age  and  powers  of  the 
patient.  Where  there  is  haemoptysis  or  subsequent  pleurisy  or  M 
pneumonia,  in  addition  to  these  remedies  venesection  must  be  ■ 
had  recourse  to ;  hut  this  powerful  agent  must  be  judiciously 
and  cautiously  wielded.  In  properly -selected  cases  it  acts  as  a 
charm,  and  often  snatches  the  sufferer  from  impending  death: 
its  chief  indications  are,  the  coutiuucd  and  distressing  dyspoceo, 
the  oppressed  circulation,  as  evidenced  by  the  labouring  pulse, 
and  the   strength  and  powers   of  the  individual.     In  former 
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years  it  was  too  mncb  the  fasliion  to  employ  the  lancet  in  cases 
of  fractured  ribs ;  but  latterlj  the  current  of  practice  has 
rather  flowed  towards  the  opposite  extreme,  perhaps  too  much 
so ;  however,  the  surgeon  must  be  entirely  guided  by  circnm- 
stanccs.  and  meet  the  dif&culties  and  complications  as  they  arise, 
by  adopting  prompt  measures^  recollecting  that  the  young  bear 
active  treatment  better  than  old  people.  Of  the  136  cases 
already  alluded  to,  as  admitted  into  Guy's  Hospital,  the  majority 
of  the  cases,  viz.  100,  required  little  or  no  constitutional 
treatment,  and  of  the  remainder  only  three  required  venesec- 
tion. In  appropriate  cases  of  internal  inflammation,  mercury 
is  inraluabte. 

Fraclv.TC4  of  the  eiemo-eosial  cxirUlage*,  tincomplicated  with 
other  injuries,  are  exceedingly  rare,  although  recorded  as  early 
as  the  year  1698»  by  Zwinger,  who  found  this  injury  when  eia- 
miziiiig  a  dead  body,  and  in  1805  by  Lobstein.  Majendie  has 
written  a  thesis  on  the  subject,  wherein  he  states,  that  he  had 
seen  upwards  of  iive  examples  in  the  space  of  two  years.  Mal- 
gaigne,  in  his  work  on  fractures,  writes,  that  he  had  only 
seen  three  cases ;  and  that  at  the  H6tel  Dieu,  there  was  only 
one  case  in  2,328  cases  of  {ractnre  generally.  He  attributes 
tiuB  paucity  to  the  probable  omission  of  this  lesion  in  the 
hospital  returns.  The  causes  of  this  injury  may  be,  like  those 
of  the  ribs,  direct  or  indirect.  The  eighth  rib  is  said  to  be  the 
one  most  liable,  then  those  immediately  above  it:  generally 
speaking,  one  end  overlaps  the  other,  which  renders  the 
diagnosis  easy,  and  those  ends  may  become  united  in  tliat  dis- 
placed condition  by  osseous  matter  without  any  subsequent  ill 
effects.  Delpect  remarks :  *  If  the  fracture  takes  place  near  the 
sternum  tlie  internal  fragment  passes  in  front  and  crosses  the 
external ;  the  contrary  when  the  fracture  is  nearest  the  rib.' 
Fracture  of  the  cartilage  becomes  repaired  by  bony  union,  ossi- 
fying callns ;  but  not  always  so.  In  the  Museum  of  St. 
Bartholomew's  Hospital  are  three  specimens :  Series  iii.  No.  4, 
section  of  a  cartilage  of  a  rib  which  appears  to  have  been  frac- 
tured and  reunited  by  the  growth  of  a  now  cartilaginous  sub- 
stance ;  No.  48,  section  of  the  cartilage  of  a  rib  which  has  been 
fiuctured  and  is  iirmly  united;  the  uniting  mediuia  consists  of 
cartilage  and  of  bone ;  and  No.  73,  where  the  fractured  portions 
are  surrounded  by  a  ring  of  bone. 

The  treatment  will  be  the  same  as  for  fractured  ribs :  some, 
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however,  have  recommended  that,  where  one  end  orerlaps 
other,  pressure  should  be  made,  so  as  to  restore  them  to  position; 
but  tuuBmuch  a3  great  force  must  neceasarily  be  used,  which 
maj  cause  injurj  to  the  »ofb  parts,  and  tlie  risk  of  tnductag 
sloughing  of  the  inte^nmeuta,  this  plan  is  generalljr  deprecated. 
Malgalgue  states  that  he  has  used  with  success  a  modi6catiou 
of  the  coDiuion  trass,  furnished  with  well -protected  pads:  the 
one  pad  is  placed  on  one  side  of  the  fracture,  the  aemicircnhr 
spring  mode  to  encircle  the  chest,  and  the  counter-pad  made 
to  press  upon  the  other  end  of  the  fractow.  By  this  zneaos  in 
one  case^  after  twenty  days*  application,  he  found  the  fractured 
ends  in  siiu^  and  a  perfect  cure  resulted. 

Fifl.  flS. 


Fr«.  ft4. 


Fnetare  of  thn  firat  bona  of  thenttmnm 
tfufluverstly  ;  fr*''"  *  "'^i  '^K*^  ^^T' 
«ix.  who  fell  lorfy  Tdfit  frum  a  scaffold 
aiut  dlwl  in  l-wo-fttid-tt-liulf  lioiir*. 
H*-  lift'i  like wiHH  fmctiiTfd  spiue,  riljs, 
and  other  lM)ne8. 


Fnptare  of  thn  Meend  boaa  nf  tbi 
Ktcrnuin  tr)iiifiTi>nf>ly  ond  i)l)li<|iirt7: 
from  A  iDAn  a^l  fortr,  wbo  f«>li  off* 
wnfr^n-loiwl  of  hay,  jud  wu  sesi  uF 
tn  lh«  bospita!  from  tbr  cuontij.iw 
died  OD  (•lio  fullnwing  day. 


(^From  preparationa  in  Guy't  HospUai  Mwkuih.) 

Fracture  of  the  Biernnm  is  also  by  no  meana  common,  tot 
during  eleven  years  at  the  Hotel-Dieu  only  one  example  i» 
recorded;  and  at  the  Middlesex  Hospibi!,  according  to  Mr. 
Lonsdale,  two  cases  were  met  with  in  1,901  fractures.  At  G»/'« 
Hospital,  during  five  years,  two  cases  occurred,  one  of  yrhich 
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was  not  detected  during  life,  but  wa;3  associated  with  other 
more  severe  injuries ;  one  case  only  was  admitted  in  the 
year  1843,  another  in  1845,  and  another  in  1846.  It  is 
probable,  however,  that  the  rarity  of  this  injury  has  been 
exaggerated.  Fracture  of  the  sternum  aJone  is,  indeed,  an 
extremely  uncommon  accident ;  but  as  a  complication  of  frac- 
tures of  the  spine  or  ribs,  it  is  much  more  frequently  met  with : 
thus,  at  St.  George's  Hospital,  during  the  four  years  1857-1860 
inclusive,  nine  cases  of  fractured  sternum  were  dissected ;  of 
these,  three  were  associated  with  fractured  spine,  and  six  with 
fractured  ribs. 

These  fractures  may  be  either  transverse  or  longitudinal ;  the 
transverse  are  the  most  common,  but  are  by  no  means  always 
transverse,  in  the  strict  sense  of  the  term;  the  causes  are 
generally  direct  external  injuries.  The  fracture  is  often  asso- 
ciated with  other  severe  lesions,  such  as  fractured  spine,  ribs, 
skull,  Ac. ;  or  it  may  be  produced  by  indirect  violence,  by  the 
forcible  bending  of  the  body  backwards  in  falling  across  a  pro- 
jecting body,  thus  snapping  the  bone  or  tearing  asunder  the 
first  and  second  pieces  of  the  sternum ;  such  cases  are  quoted 
by  Sabatier,*  Rollande,t  and  Malgaigne.^  Sometimes  the  con- 
trary condition  will  cause  it,  viz.  the  forcible  flexure  of  the  trunk 
forwards,  and  the  simultaneous  occurrence  of  a  contre-coup,  by 
falling  either  on  the  feet  or  the  head.  Sometimes,  but  rarely, 
it  has  followed  excessive  muscular  action :  Chaussier  relates  two 
examples  of  the  kind ;  both  patients  were  females,  of  the  ages  of 
24  and  25,  and  the  fracture  occurred  daring  the  efforts  of  labour 
with  a  first  child ;  at  the  time  of  parturition  both  patients  threw 
back  their  heads,  and  rested  at  times  on  their  arms  and  heels, 
bowing  up  their  bodies ;  there  was  only  slight  displacement  of 
the  fracture  in  the  one  case,  and  none  in  the  other.  This 
accident  was  observed  by  Dr.  Faget  of  Mexico :  it  happened  to 
a  celebrated  vaulter,  who,  whilst  bending  his  body  backwards, 
was  endeavouring  to  raise  a  heavy  weight  with  his  teeth.  § 

The  symptoms  are  the  following  :  the  sensation  of  a  breaking 
or  cracking  at  the  time  of  the  accident ;  pain  at  the  seat  of 


•  Sabatter,  Memoir  on  Fracture  of  the  Sternum,  read  at  the  Institut  de  France, 
le  26  Qrrniinftl,  An  VI.  - 

t  BnU^in  de  Th^rapte,  torn.  vi. 

}  See  also  Qurlt,  Uandb.  d.  Lehre  v,  d.  Knochenbriichen,  Ster  Th.  p.  264  et 
sqq.,  especially  p.  311—*  Uebersicht  iiber  die  Casuistak — 105  Falle.' 

5  A  aimilar  case  is  referred  toby  Gurlt,  where  the  paUent  recovered. 
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injiiiy,  aggravated  by  deep  iuspiration  or  cou^liing;  tUe  deLir<.'- 
tion  of  the  fracture  by  inantpubitioii,  or  eltto  by  the  OTOilajfO&g 
of  the  bones,  if  displaced.  Boinetimes  there  is  no  dispbiceaiat. 
owing  to  the  fibrous  and  fascial  inrestment  reaiaining  inUd : 
but  generally  the  bones  ride  over  each  other,  and,  in  nearly  aJ! 
the  recorded  casea»  it  is  the  inferior  fragment  which  liw  in 
front,  and  is  the  most  fixed  portion ;  notwithstanding  its  morr- 
ment  during  respiration,  beinf^  pushed  forwards  in  izispiration, 
and  backwards  iu  expiration,  the  displacemeut  causes  do  in- 
couveuience. 

The  diagnosis  is  generally  easy,  except  where  there  u  nuA 
swelling  and  efifusion. 

The  prognosis  is  favonrable  where  there  is  no  compUoati(io 
nor  other  severe  injury. 

The  treatment  will  be  the  same  as  for  fractured  ribs ;  lome- 
times  the  bandage  or  strapping  cannot  be  borne,  so  that  tht 
patient  must  l>e  kept  in  the  recumbent  position;  sometimeft, 
though  rarely,  ho  cannot  even  bear  this,  and  is  only  comfortsbk 
when  in  the  sitting  position,  with  an  inclination  of  the  bodi 
forwards,  resting  the  head  in  front ;  and  in  this  state  torn 
have  actually  remained  for  eight  days.  Where  the  bones  hs»v 
been  much  displaced,  efforts  have  been  made  by  some  suiyxjnt 
to  reduce  the  fritcture,  by  placing  a  cushion  under  the  cb«6t, 
and  throwing  the  shoulders  well  back,  and  pressing,  at  theauM 
time,  on  the  ribs  below,  thus  causing  an  increase  of  the  aith. 
and  so  bringing  the  edges  of  the  bones  into  apposition  :  quht 
other  plans  have  been  devised  for  the  same  object,  bat  in 
general,  although  tlie  reduction  may  be  perhaps  readily  elected, 
the  difficulty  consists  in  retaining  the  ends  in  niu.  IteepeotiDg 
the  suggestions  for  the  use  of  a  kind  of  corkscrew,  to  be  screwed 
into  the  depressed  portion,  so  as  to  draw  it  up,  and  for  tlis 
employment  of  elevators  and  trepans,  all  these  most  be  cob- 
sidered  as  not  only  useless,  but  the  relics  of  the  old  cruel  smt 
barbarous  surgery. 

Longitudinal  fractures  of  the  sternum  are  very  rare,  so  that 
their  occun*ence  has  been  denied  by  many  authors. 


I 
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Two  casea  are  mentioned  by  Plouquet,*  and  one  by  Barrau.t     Tbe latter 
in  quoted  by  KEalgaitfn'-'.  M  follows ;  a  mnaon,  Rged  00,  fell  from  a  aeaflbU 
Minify  large  st^mea  ;  the  fmctiire  was  looffitiidiaal,  and  the  right  porUoa 
about  eight  to  t(^n  lines,  tbu  left  somewlxBt  orerlapping :  reductifiii  waa  «liicii4 


*  The  two  canea  of  Plouquet  are  thorn  of  Kriimer  aod  Mayec 
t  Barrnu,  7%^  do  Slrcultoiiry,  •'i  jtiorier  IdlSi 
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1>T  drmwuifr  the  ami  to  tlie  aide,  and  cAnying  it  l3ackwan]«^  ih«n  proc^ing  firmly 
«n  Ibe  middle  of  the  right  stomal  riba,  making  idl(<rnn.U>  uinvum>eau  from  be- 
fore biu:kwArdj),  »o  m  to  tli.'H.'Ut^Bgo  the  bones,  wbiUt,  at  the  t>ame  time,  geutla 
pTMSiire  w«B  mtide  on  the  left  or  ridinjr  pnrtiun,  so  rh  Ut  Itccp  it  on  it*  i>wn  level. 
After  reductioD,  a  compress  wrb  applied,  uid  maintained  by  a  tirnt  bandage : 
tbe  case  was  mcceaaful  at  the  end  of  six  weeks,  and  no  deformity  resulted. 

Fracttire  of  the  aternum  may  be  complicated  Tvith  other 
injuries,  as  has  alreiidy  beeu  partially  alluded  to.  The  most 
ordinary  complication  of  this  fracture  is  its  occnrrenc^  in  cases 
of  fra<;tured  spine;  btit  sometimes  it  may  cause  injury  and  in- 
flammation of  tbe  pericai*dium,  pleurji,  lungs,  mediastinum, 
heart,  Ac.  These  complications  will  be  alluded  to  in  considering 
the  injuries  of  those  structures. 

liisloca lions  of  the  ribg, — 1.  Coeto-veriebrol. — The  anatomical 
arr&ngementfi  for  this  important  articulation  would  tend  to 
prove  that  it  would  be  almost  impossible  to  luxate  the  head  of 
the  rib  without  fructure  of  the  neighbouring  parts,  so  strong  are 
the  ligamentous  tissues  around.  Yet  it  does  appear  notwith- 
standing that  luxation  has  been  effected  after  severe  violence. 
However,  in  most  instances,  other  complications  have  existed, 
generally  fracture  of  the  spine  and  displaced  vertebrae.  Platner 
observed  that  fracture  rather  than  dislocation  usually  took 
place,  and  that  the  head  of  the  rib  could  be  only  dislocated 
inwanls,  not  easily  upwards  or  downwards,  and  never  outwards, 
in  consequence  of  the  transverse  process,  fioudet  arrived  at  the 
same  conclusion,  as  detailed  in  a  memoir  on  the  subject  pre- 
sented to  the  Acadt^'mie  de  Chirurgie ;  the  case  of  dislocation 
alloded  to  by  him,  however,  was  clearly  proved  by  Boyer  (Mai. 
Ohir.  1. 1,  p.  123)  to  have  been  one  of  fracture  of  the  rib  near 
the  spino. 

Such  cases  are  too  few  to  make  it  necessary  for  me  to  offer 
many  remarks  upon  the  accident.  The  causes  miist  necessarily 
be  direct  violence  over  a  small  amount  of  surface,  so  tlnit  it  is 
expended  upon  one  or  two  ribs,  thxia  driving  the  heads  forwards 
and  inwards ;  the  force  may  also  he  thrown  upon  the  angle  of 
the  rib.  The  oppijsing  forces  must  be  powerful.  The  diag- 
nosis is  difficult,  and  must  be  only  conjectural:  thus  there 
may  be  a  deep  depression,  but  this  does  not  appear  to  be 
always  present ;  and  it  ma-y  be  overlooked,  for  there  is  great 
ecchym4wi3  and  swelling,  with  pain;  there  may  be  mobility  of 
the  rib  without  crepitation. 

Table  A,  page  568,  will  elucidate  the  suhject  more  fully. 
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The  dislocation  is  generally  discovered  after  death.  lu  two  of 
Kennedy's  caaes.  Nob.  G  and  7,  the  patients  recovered ;  in  the 
boy.  No.  7,  the  diajjuoais  was  purely  conjectural,  and  may  be 
qnpstioned  altogether ;  and  considerable  doubts  may  bo  raised 
respecting  the  other  case.  However,  taking  into  actrouut  the  case 
of  Sir  A.  Cooper,  which  was  distinctly  verified  some  years  after, 
we  may  fairly  accept  Dr.  Kennedy^s  case  as  one  of  dislocation. 

2.  O>$to~t:houdrnl  dislocation  (Table  B,  page  570)  is  evidenced 
by  the  prominence  of  the  rib  in  front  of  its  corresponding  car- 
tilage. It  is  a  question  whether  these  are  not  cases  of  fracture. 
They  are  not  of  much  importance,  and  require  the  same  treat- 
ment, reduction  and  its  maintenance,  as  for  fractures. 

3.  Chon^JrO'Stemal  dislocation  (Table  C,  page  571). — De- 
marquay  remarks  that  in  the  four  cases  there  njported,  it 
seemed  to  be  rather  a  sinking  in  of  the  sternum,  which  hucl 
caused  the  luxation. 

This  luxation  is  accompanied  with  prominence  of  the  carti- 
lage and  pain,  and  may  be  attended  with  severe  after- symptoms, 
febrile  excitement,  and  spitting  of  blood. 

4-.  Dinlocation  of  cartiUujes  wpon  each  other  (Tables  D,  E,  pigi' 
572). — It  is  a  question  whether  these  cases  were  not  fracturee. 
The  sixth,  seventh,  and  eighth  ordinarily  articulato  with  each 
other ;  sometimes  the  fifth  and  sixth,  as  also  the  eighth  suit 
ninth  at  times. 

5.  Dislocation  of  the  bones  of  the  sternum  t  the  first  piece  dis- 
located from  the  second  piece  (Table  F,  page  573).  Malgaigw 
divides  these  into  traumatic  and  idiopathic  luxations.  Of  the 
traumatic  variety,  he  gives  ten  cases,  all  males,  and  occurring 
between  the  ages  of  eighteen  and  sixty.  The  causes  were  either 
direct  or  indirect ;  the  direct  causes  were  the  rarest :  the  sttr 
Dum  receiving  a  violent  blow,  and  great  pressure  being  oiorcisetJ 
at  the  same  time  on  the  first  piece,  forced  this  backwards  behind 
the  lower  portion  ;  the  indirect  causes  were  variable— fails  from 
considerable  heights,  bending  of  the  spine  forcibly  forward*,  so 
that  the  two  pieces  being  pressed  together,  the  lower  becomes 
displaced  in  front  of  the  upper.  These  rare  dislocations  arc 
generally  due  to  extreme  violence,  and  associated  with  other 
severe  injuries.  The  symptoms  of  the  recorded  cases  were, 
local  pain,  difficult  respiration,  sepanition  of  the  pieces^  and 
prominence  of  the  second  portion.  Of  the  ten  casefl  five 
terminated  fatally,  owing  to  the  complications. 

During  the  past  thirty  years,  at  Guy*8  Hospital  sereral  caaes 


3-PECTORAL  ABSCESS? 

of  dislocation  of  this  bone  liave  been  witnessed ;  reduction  could 

^ot   be  acconipUshed.     Wliere   the  lesion  was  uncomplicated 

with  otKcr    Injuries,  the    patient  genenilly  recovered  without 

*nj  titluT  incoiiTenienco  than  t]ie  deforniity.* 

Of  the  pathological  vnrietjr,  Malgaigne    gives   three  case* 

only.    Thejr  possess  some  degree  of  interest,  and  are  recorded 

in  his  work  on  dislocations. 

The  tables  on  the  following  pages  give  a  short  refereuce  to 

-the  recorded  casea  of  these  several  dislocations. 

Contusions  of  the  parietea  are   sometimes  followed  by  in- 

Jtsmmution,    suppuration,    and  the  derelopmcnt  of  tumours ; 

"Uicse  subjects  are  treated  of  elsewhere.  In  the  female  the 
mamma  is  peculiarly  liable  to  injury,  a  subject  which  will 
be  referred  to  under  the  head  of  Diseases  op  the  Bheabt. 
There  is  one  complication,  however,  which  requires  special 
mention  in  this  place ;  it  is  that  of  subpectoral  abscess,  or 
diffused  suppuration  under  the  pectoral  muscles,  which  ie 
generally  the  consequence  of  injury.  It  is  attended  with  severe 
constitutional  symptoms,  but  the  local  signs  are  very  obscure, 

Kd  give  no  definite  indication  of  its  existence  ;  there  is  great 
in,  and  general  tumefaction  in  the  pectoral  region,  and  no 
evidence  of  fluctuation,  unless  the  pus  reaches  the  axilla,  when 
ibi  presence  may  be  detected.  Its  diagnosis  mnst  mainly  be 
based  upon  the  constitutional  symptoms,  viz.  severe  constitu- 
tional irritation,  with  febrile  disturbance,  and  unmii^takable 
rigors;  these,  with  marked  tumefaction,  fully  wiirrmit  the 
surgeon  in  making  an  exploratory  incision  through  the  pectonil 
mnsclea,  in  the  direction  of  their  fibres,  so  as  to  give  an 
exit  to  the  pus.  lu  the  course  of  ten  years  the  author  had 
occaaiun  to  perform  this  ojjeration  on  four  several  occasions, 
and  with  satisfactory  results.  After  the  matter  is  evacuated, 
it  ia  essential  to  keep  the  wound  open,  by  the  introduction  of 
a  tent,  or  else  the  muscular  fibres  will  close  the  opening,  and  a 
re-accumulation  ensue.  The  tent  is  to  be  replaced  once  or 
twice  daily,  as  occasion  may  require.  Tonics  and  good  diet 
must  be  a«l  ministered. 

Periostitis,  necrosis,  and  caries  of  the  ribs  and  sternum,  do 
not  require  special  notice,  and  the  operation  of  resection  of  the 
ribs  is  described  in  the  essay  on  Excisions. 

•  M.  MaisonneuTO,  in  tlie  ArrAivai  ^fnirales  de  WSiecine,  1844,  »4-t.  ft,  vol.  14, 
p.  365,  hu  viitten  a  most  excellent  »nd  elnbumte  meniotr  on  diftlocation  of  tbe 
•teroum,  which  u  worthy  of  penuol  by  those  iutertjsted  in  thcea  fi>rui8  of  Injury. 
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Wooncia  of  tlie  parietea  of  the  cheat,  commonly  called  non- 
penetrating wounds,  include  the  several  varieties  of  incised, 
punctured,  lacerated,  and  gun-shot  wounds ;  the  genera!  cha- 
racters of  which  are  described  in  tlie  essays  on  Wodnds  and 
GuK-BHOT  WouKDS.  Here  we  shall  merely  refer  to  certaiu 
special  complications  of  the  ordinary  incised,  punctured,  and 
lacerated  wounds,  as  they  affect  the  surface  and  tissues  of  the 
chest.  In  the  first  place,  the  surgeon  is  always  anxious  to 
decide  whether  the  wound  be  superficial  or  penetrating  : — are 
there  any  signs  sufficiently  well  marked  to  indicate  that  th<* 
wound  has  not  penetrated  the  chest  ?  This  question  will  be  mow 
appropriately  couslderetl  when  alluding  to  penetrating  wounds, 
for  it  will  be  found  tliat  the  only  reliable  signs  are  those  of  a 
negative  character,  viz.  the  absence  of  all  the  symptoms  indi- 
eating  a  penetrating  wound. 

Wounds  involving  the  skin  and  cellular  tissue  of  the  chest 
require  no  comment,  otherwise  than  in  the  punctured  variety; 
where  there  may  be  a  long  track  traversed  by  the  weapon,  which 
may  give  rise  to  the  formation  of  sinuses  and  local  abscesses, 
and  he  difficult  to  manage  in  consequence  of  the  movement  of 
the  upper  extremity  and  the  acts  of  respiration. 

M.  Vidal*  retDArha  that  punctured  wnund«,  even  of  the  sltgbt«8t  chjUMWr, 
may  be  attcndoi  wiiU  ftymptjma  simulating  tbose  of  leaioa  of  Mme  intenil 
orgAQ  or  ioternal  bsQiuoirhngo ;  such  as  eoldaess  of  tho  akin,  feeble  ctrcuUtio!'. 
ancn-w  iif  Hiiirocntion,  si^ncope,  and  cough.  Them  pheDomena,  he  stateKf  it" 
chiedy  oKwrvtid  in  wounds  rccoived  in  duels.  Whatever  may  be  the  eoura^ 
of  th«  cliampion,  at  tb»  momunt  of  combat  thfl  blood  does  not  cirenlate  nor- 
mally, and  the  iunorvation  is  not  refjfular,  and  be  is  not  wilhnut  emotion ;  if  to 
this  tnoml  state  there  is  sup^radiled  a  wound  of  the  chest,  the  wounded  penoa 
regards  it  with  most  Ttnd  un«>aHine(«,  and  if  fear  has  not  already  sot  in,  it  vill 
soon  take  place.  Tbua  is  readily  explaiaod  the  occurrence  of  the  above  pke- 
nomeun,  and  the  salutary  effect  of  rdmoring  these  impressions  by  moral  agewMi 
of  a  reasaunog  kind. 

Wounds  of  the  muscles  in  front  and  behind  tho  chest,  when 
passing  across  their  fibreB,  are  attended  with  very  great  separa- 
tion, and  leave  a  large  gap,  in  consequence  of  the  power  and 
extent  of  the  individual  muscle  involved.  And  in  the  treatment 
of  such  wounds,  the  function  of  the  divided  muscle  most  be 
borne  in  mind,  so  that  the  edges  may  be  approximated  as  closely 
as  possible  j  thus,  in  wouufls  of  the  muscles  in  front  of  the  chest, 
the  arm  must  be  drawn  forwards,  and  carried  inwanb  towards 


Vidal  de  Cassin,  TraiU  de  Patholoffie  exUme,  torn,   ir,  p.  66 
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the  oppoBite,  and  maintained  in  this  position  diiring  the  healing 
of  the  wonnd :  in  wounds  of  the  muscles  behind,  the  opposite 
coarse  is  to  be  pnraued.  In  a  case  of  extensive  wound  of  the 
latissimns  dorsi  muscle,  and  in  a  case  of  wound  of  the  pectoralia 
major,  M.  Petit  applied  several  points  of  sutiu-e,  and  with 
success :  but  sutures  tlirough  mtiscular  tissue  arc  in  general  not 
advisable,  unless  there  be  a  very  large  flap ;  and  when  employed, 
they  should  include  the  fascia  in  front  of  and  behind  the  muscle, 
else  the  suture  will  tear  away.  Transverse  wounds  of  the  iuter- 
coertal  muscles  weaken  the  chest,  and  sometimes  permit  tlio 
escape  of  the  lung,  to  which  we  shall  refer  further  on. 

Wounds  of  the  thoracic  and  other  parietil  vessels  (excluding 
the  intercostal  and  internal  mammary)  partake  of  the  ordinary 
cliarocters  of  wounded  vessels :  the  only  peculiarity  in  respect 
to  the  cheat  is  in  reference  to  punctured  wounds,  as  in  stabs  by 
a  sword,  bayonet,  foil,  &c.,  where  a  vessel  has  been  involved, 
and  the  blood,  not  being  able  to  escape  externally,  has  diffused 
Itself  under  the  muscles  in  the  loose  cellular  tissue,  and  some- 
times to  a  very  great  extent.  This  extravasation  may  coagukte 
and  further  effusion  cease,  when  subsequent  absorption  ensues, 
■with  speedy  recovery  :  on  the  other  hand,  it  may  excite  inflam- 
mation, suppuration,  and  sloughing.  Ice,  or  carefully  applied 
compression,  will  be  sufficieut  to  arrest  the  hremorrhage,  if  not 
of  very  considerable  extent ;  but  where  one  of  the  larger  trunks, 
such  as  the  vessels  of  the  axilla,  has  been  injured,  the  case 
must  be  treated  according  to  the  rules  laid  down  in  the  essay  on 
"Wounds  op  Arteries. 

Wounds  invulving  the  ribs,  costal  cartilages,  or  Bt3rnnm, 
require  immediate  closure  of  the  wound,  and  the  ordinary 
treatment  for  fructured  ribs.  Here,  however,  wo  must  be  on  our 
guard,  and  ascertain  whether  or  not  a  pt^jrtion  of  the  weapon 
or  instrument  has  been  broken  off  and  become  imbedded  in  the 
rib,  or  cartilage;  an  event  which  has  happened  once  or  twice. 
In  geneml  the  piece  is  loose,  and  re::dily  removed,  but  in  some 
instances  it  has  been  found  fixed,  requiring  immense  fortjc  to 
extract  it;  or  it  may  be  smooth  and  convex  on  its  surface,  such 
as  a  bullet,  when  difficulty  is  experienced  iu  laying  hold  of  it. 
Sometimes  the  pointed  iustnimont  may  traverse  the  rib  and 
appear  on  it.8  inn^r  sidi»,  causing  a  penetrating  woimd  of  the 
chest:  this  we  shall  refer  to  again. 

Non-penetrating  wounds  may  be  attended  with  emphysema; 

thus,  in  wounds  traversing  the  soft  parts  obliquely  and  gliding 
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tinder  the  large  muscles  of  the  chest  into  the  subjacent  loose 
cellular  tissue,  the  air  from  without  ma.y  enter  into  the  wound, 
being  drawn  iu  by  the  movements  of  the  ribs ;  aud  this  air,  not 
being  able  again  to  escape,  during  expiration  becomes  diffused, 
causing  emphysema,  which  may  occupy  a  verj'  extensive  surfscp. 
A  great  deal  of  this  air  may  be  pressed  out  through  the  wound, 
but  in  so  doing,  care  must  be  taken  to  close  the  wound  at  each 
inspiration,  so  as  to  prevent  fresh  air  being  drawn  in. 

n.  Injukies  and  Wounds  op  the  Coxtbnts  of  the  Chest. 

These  will  be  treated  of  under  two  separate  heads:  fint, 
those  produced  by  external  wounds,  commonly  called  penetrat- 
ing ;  and  second,  those  caused  by  contusion,  without  any  bre&eii 
of  the  external  surface. 

Bespecting  penetrating  wounds,  these  wUl  be  best  considered 
by  studying  them  according  to  the  organ  or  structure  involved, 
in  the  following  order.  1.  Woimds  of  the  pleura  and  ]xapt 
with  their  attendant  complications ;  2.  Wounds  of  the  mediae- 
tina,  pericardium,  aud  heart ;  3.  Wounds  of  the  intercostil, 
internal  mammary,  and  large  vessels  of  the  chest ;  4.  Woondf 
of  the  osophagus. 

1,  WouTids  of  thephura  and  lung,  and  Uieir  eomplicatioiut.'— In 
the  first  place,  there  may  be  a  simple  penetrating  wound  of  tl» 
pleura,  without  injury  to  any  other  structure.  This  accident  \i 
exceedingly  rare,  and  to  the  anatomist  might  appear  scarcely 
possible,  in  consequence  of  the  close  adaptation  of  the  lung  ind 
its  pleural  covering  to  the  wall  of  the  chest  aud  its  pleon; 
there  are,  however,  sufficient  facts  proving  that  this  injury  do« 
now  and  then  take  place,  more  especially  in  incised  woonils; 
although  its  recognition  is  very  difficult.  Where  the  wound  i« 
large  and  the  lung  distinctly  visible,  and  air  is  freely  drawn  in 
and  expelled  from  the  pleural  cavity  during  respiration,  tiw 
nature  of  the  injur}'  is  palpable  enough  5  but  these  wounds  in 
general  are  not  so  extensive,  owing  to  the  protection  of  the  ribs; 
hence  we  must  rely  upon  other  dia^ostic  marks.  And  here  « 
are  again  baffled,  because  the  chief  signs  are  entirely  of  a  nega- 
tive character,  riz.,  the  absence  of  all  the  varie<l  indications  of  ft 
wound  of  the  thoracic  contents.  The  following  means  havf 
been  proposed  to  assist  in  the  diagnosis  :  Ist.  Deductions  dra*ni 
from   the  weapon  used,  with  its  attending  external  circum- 
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stances;  these  will  comprise  the  consideration  of  the  varied 
forma  of  penetrating  instruments,  the  extent  of  the  blood-stain 
upon  the  blade,  the  size  of  the  wound  compared  with  the  breadth 
of  the  blade,  the  respective  positions  of  the  injured  person  and 
the  aggressor  at  the  time  of  the  infliction  of  the  wound,  the 
mode  and  direction  in  which  the  weapon  was  thrust,  &c.   These 
point*  are  by  no  means  decisive,  and  are  often  doubtful ;  for 
the  bhide  may  have  two  cutting  edges,  and  then  the  wound 
will  be  larger ;  the  bayonet  or  sword-thrust  may  glance  off  the 
ribs  and  pass  a  long  distance  under  the  skin,  without  entering 
the  chest — thus  cases  are  related  in  which  a  sword  has  passed 
from  the  right  to  tlie  left  of  the  chest  without  penetniting  the 
cavity;  again,  the  position  of  the  combatants  is  often  inaccu- 
rately stated.     2nd.  Exploration  by  means  of  the  finger,  probe, 
sound,  or  other  instruments.     Were  this  to  be  permitted,  and 
a  careful  and  minute  examination  mode  by  the  introduction  of 
the  finger  into  the  wound,  an  easy  diagnosis  wonid  at  once  be 
realised :  but   in  wounds   of  the  chest,  as  in   wounds  of  the 
abdomen,  all  manipulative  examination  is  to  be  denounced  as 
perfectly  unwarrantable,  being  attended  with  highly  dangerous 
results,  by  disturbing  nature's  efforts  to  effect  a  repair,  disar- 
ranging the  clot,  and  exciting  irritation  and   inflammation ; 
a  proceeding  tending  only   to   gratify  curiosity,  without  the 
slightest  benefit  to  the  patient.   The  same  remarks  apjjly  to  the 
injecting  of  fluids  into  the  wound,  which  is  to  be  conpidered.  as 
s  relic  of  barber-surgery,  and  is  wisely  expunged  from  all  modem 
works.     3rd,  Another  mischievous  and  meddlesome  proposition 
ia  the  following,  viz.,  the  closing  of  the  external  wound,  and  then 
directing  the  patient  to  take  a  deep  inspiration,  when  he  is  to 
hold  his  breath  so  as  to  close  his  glottis ;  and  then  to  make  an 
effort  to  expire,  at  the  same  time  that  the  surgeon  re-oxjens  the 
wound  and  holds  a  lighted  candle  close  to  it :  should  the  wound 
have  penetrated  the  lung,  air  will  he  driven  out  through  the 
opening  and  blow  the  flame  of  the  candle  to  one  side.     Tliis 
must  always  bo  regarded  a»  a  dangerous  and  hazardous  experi- 
ment; and  even  if  justifiable,  it  is  not  conclusive  evidence,  for 
in  many  cases  of  penetrating  wounds  of  the  lungs,  there  are 
several  circumstances  which  may  prevent  the  escape  of  air  from 
the  organ.     4th.  Tlio  absence  of  emphysema  is  no  indication 
that  the  lung  baa  not  been  wounded  ;  emphysema,  although  a 
nmift]  symptom  of  injured  lung,  may  occur  even  in  non-penetrai- 
ing  wounds,  as  has  been  already  mentioned ;  it  may  also  take 
V  V  2  
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place  iu  woimds  penetrating  the  pleural  cavity  only :  thus  air  maj 
be  drawn  in  througli  the  eacbernal  wound  during  inspiration,  aniil 
on  expiration  this  air,  not  fiLuding  a  ready  exit,  may  be  expelled" 
into  the  neighbouring  coUular  tissue ;  or  if  the  incised  wound 
be  very  hirge,  the  air  will  enter  the  cavity  in  a  largo  volume, 
ajid  should  it  be  unable  to  escape,  it  will  cause  a  pneumo-thorax,u 
5th.  The  absence  of  hismoptysis  is  by  do  means  a  sufficient  tesM 
that  the  pleural  cavity  only  has  been  penetrated.    Hfemoptystfl, 
although  usually  a  8)Tnptom  of  injured  lung,  may  take  place 
in  non-penetrating  wounds,  and  even  in  injuries  of  the  lung 
it  may  be  absent ;  hence  the  surgeon  must  be  very  cautious  a 
relying  upon  individual  symptoms. 

Thus,  then,  there  are  no  absolute  signs  upon  which  we  can 
decide ;  we  must  await  the  issue,  and  maintain  a  strict  watch 
for  any  symptom  or  complication  whiuh  may  sot  in  ;  our  pro^ 
nosis  must  be  guarded,  and  must  always  be  considered  unfavonr-  1 
able  for  at  leaat  fom*  or  five  days,  before  the  patient  can  be  'j 
pronounced  to  be  out  of  danger  j  and  in  expressing  any  opinion, 
it  must  be  recollected  Unit  the  surgeon  is  not  bound  to  state 
whether  a  wound  has  penetrated  the  chest  or  not. 

The  primary  complicationa  which  may  ensue  iu  this  class  of 
injuries  are,  emphysema,  puea mo- thorax,  hernia  of  the  long, 
hffimo-thorajt,  and  the  presence  of  foreign  bodies  in  the  wouuil 
or  eiivity.  The  secondary,  or  subsequent,  complications  tns 
pleurisy,  hydro-thorax,  empyema,  fistulous  openings,  contrac- 
tion of  the  side  of  the  chest,  &c.  These  will  be  alluded  to  io 
their  appropriate  place. 

The  treatment  will  differ  but  little  from  that  laid  down  in 
non-penetrating  wounds,  viz.  the  removal  of  foreign  bodies,  tk 
arrest  of  liiemorrhage,  the  immediate  closure  of  the  extenul 
wound,  and  strictly  enforcing  the  recumbent  position  until  thtf 
period  of  danger  has  passed  over.  The  patient  must  be  kept  wi 
low  diet,  and  be  carefully  watche<l  in  the  interim,  and  the 
slightest  indication  of  any  untoward  symptom  la  to  be  treattsl 
with  energy,  according  to  the  instructions  given  further  on. 

A  curious  complication  of  a  penetrating  wound  without  lesion 
of  a  viscua  is  the  escape  of  an  uninjured  lung  through  the  ape^ 
ture,  constituting  a  heniiji  of  the  lung,  or  pntmmoci:le.  There 
are  two  varieties,  both  of  which  are  comparatively  rare  ;  the  one 
OCCuiTiug  at  the  time  of  the  infliction  of  the  wound,  and  callol 
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immediate,  the  other  t^kiag  place  after  cicatrisation   of  the 
external  wound,  and  called  consecutive. 

The  immediate  vai-iety  is  seldom  observed,  for  in  general  the 
escape  of  the  lung  is  diflicult,  owing  to  the  tendency  of  the 
external  air  to  find  its  way  in  through  the  wound  during  rcppira- 
tion,  and  thus  prevent  any  protrusion  by  pressing  the  lung  away 
from  the  wound ;  the  hernia,  therefore,  must  take  place  before 
the  air  has  time  to  enter  the  chest ;  and  the  following  explana- 
tion of  its  production  hna  been  offered.     If  there  be  a  hirge 
wound,  and  the  chest  be  at  the  time  suddenly  contracted  with 
direct  closure  of  the  glottis,  the  air  in  the  lung,  not  being  abl& 
to  escape   by  the  trachea,  becomes  pent  up  in  the  air-cells, 
distending  and  forcing  the  organ  against  the  parietes,  and 
cansiug  its  escape  where  the  la-ttor  are  deficient.     The  most 
frequent  situation  in  which  wounds  ore  liable  to  be  followed  by 
hernia  of  the  lung,  appears  to  be  at  the  anterior  part  of  the 
chest,  on  a  level  vnth  the  nipple ;  and  tkla  is  said  to  be  due  to 
the  greater  mobility  of  the  Inng^  in  this  region,  the  rarity  of  any 
adhesions,  and  tlie  nearer  approach  of  the  wound  to  the  free 
edge  of  the  lungs,  which  would  more  readily  find  exit.  Tlie  size 
of  the  hernia  varies  from  that  of  a  small  marble  to  that  of  a 
cricket-ball,  and  it  forms  a  more  or  less  globular  mass,  consist- 
ing of  the  lung-tissue,  covered  by  its  own  pleura,  and  having 
no  investing  sac ;  its  Imse  is  constricted,  and  encircled  by  a  kind 
of  neck,  formed  of  the  external  wounded  int*'gumcnt  and  the 
tissues  in  the  intercostal  space.     The  protnided  lung  may  beat 
first  simply  congested;  but  this  congestion  may  increase  to  such 
an  extent  that  the  lung  may  assnme  a  very  deep  black  colour, 
without,  however,  any  loss  of  vitality;  but  when  the  constxiction 
continues,  and  the  congestion  and  exudation  increase,  together 
with  long  exposure,  gangrene  will  ensue,  and  sloughing-oflF  of 
the  whole  mass  take  place,  constituting  a  natural  cure.     The 
prognosis  of  these  cases  is  generally  favourable.   The  treatment 
will  depend  chiefly  on  the  state  of  the  lung,  and  the  length  of 
time  which  has  elapsed  since  its  prolapse :    if  the  prolapse  be 
recent,  and  the  lung  healthy  in  appearance,  it  may  be  reduced 
by  careful  and  moderate  manipulation,  care  being  taken  not  to 
injure  its  delicate  structure  in  so  doing ;  should,  however,  this 
be  impracticable,  owing  to  the  very  great  constriction  of  the 
neck,  the  latter,  provi<led  it  be  formed  entirely  of  soft  structures, 
mar  be  eantiously  divided,  care  being  taken  to  avoid  wounding 


the  lung  or  the  intercostnl  veswelB.  If  the  lung  he  in  a  gangfrenons 
condition,  it  may  be  left  to  nature  to  throw  it  off  hj  sloughing; 
or  it  may  bo  surrounded  by  a  ligatiu-e,  and  tied ;  or  it  may  bo 
excised,  in  order  to  expedite  matters :— all  these  measures  have 
been  severally  and  successfully  tried.    Thus,  Rollaude  cut  the 
prolapse  off,  aud  powdered  the  surface  with  astrin^enU,  and  with 
success: — Tulpius  tied  the  pedicle,  aud  excised  the  remainder; 
the  patient  recovered  in  fifteen  days,  baring  had  only  a  slight 
cough,  and  died  six  years  after,  when,  on  examination,  the  hmg 
was  fonnd  adhering  to  the  pleura,  at  the  seat  of  injury,  but  with- 
out notable  alteration  in  its  structure : — Fabrieius  relates  acaae, 
ill  which  the  hernia  was  cauterized  with  the  hot  iron,  and  a 
recovery  effected,  the  patient  living  many  years : — Ruysch  detail 
a  case  in  which  a  ligature  was  applied,  and  the  mass  allowed 
to  slough  off,  aud  with  favourable  results.     These  instances  are 
introduced  here  as  showing  how  a  delicate  ox^an,  like  the  tang, 
may  resist  such  measures,  and  not  as  examples  for  pursuing  the 
same  line  of   treatment,  which  is  too  hazardous,  risking  the 
production  of  pneumonia,  and  other  serious  mischief.  It  is  cer- 
tainly more  rational  and  harmless  to  leave  the  hernia  aloiie, 
under  all  circumstances,  where  we  are  unable  to  reduce  it. 

Mr.  S.  Cooper  (Ftrgi  Lines  of  Surgay  p.  400)  mentioiis  a  caae  brought  to 
him  nt  UriiMcIs  after  tlie  battle  of  Waterloo.  Tho  protruded  piece  ot  lun|r  vu 
of  a  loup,  narrow,  toogue-like  form,  and  Bcvorely  cnntunwl.  The  wound  luJ 
been  made  -vcitb  a  tancc.  Fie  thought  at  first  of  cutting  the  protrutiion  oS,  but 
the  bleeding  made  the  inclufiion  of  it  in  a  ]i(^ature  necewtuy.  The  p&ttent,  bt 
believed,  did  not  ultimately  recover. 

An  immediate  hernia  of  the  lung  may  occur  without  any  ex- 
ternal wound,  as  observed  in  rare  cases  of  extensive  comminuted 
fracture  of  the  ribs ;  here  the  lung  is  generally  injured,  and  the 
lesion  itself  is  so  severe  as  to  be  attended  with  almost  imme- 
diately fatal  results.  It  bus  also  been  described  ashaving^taheQ 
place  during  violent  straining  in  the  efforts  of  parturition. 

The  consecutive  variety  is  when  the  protrusion  takes  pla« 
after  the  external  wound  has  closed :  thus  Velpeau  records  the 
case  of  a  man,  aged  29,  who  received  a  sword-thrust  at  the 
inner  side  of,  and  a  little  below,  tho  left  nipple ;  ho  lost  much 
blood,  but  had  no  haemoptysis ;  the  wound  healed  in  six  weetai 
and  in  three  months  and  a  half  atler  the  injury  he  was  admitted 
into  the  hospital  with  prolapse  of  the  lung ;  the  latter  was  found 
fixed  ui  its  present  position,  and  was  therefore  left  alone.  In  this 
class  of  cases  the  lung  is  covered  by  integument ;  the  develop- 
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ment  and  progress  of  the  protrusion  is  very  slow,  and  it  may 
sometimes  attitin  a  considerable  size.  The  signs  of  this  occur- 
rence will  be,  the  appearance  of  a  soft  tnmonr,  which  is  more 
or  less  circumscribed,  elastic,  and  indolent;  the  integuments 
covering  it  are  perfectly  natural,  and  without  any  change  of 
colour.  The  swelling  moves  simultaneously  with  respiration, 
^hxpauding  in  expiration  and  diminishing  iu  inspiration;  it 
^Wlarges  equally  at  all  points  during  cinighing ;  and  if  respiration 
be  Htispended  for  some  time,  the  tumour  disappears.  On  mani- 
pulation it  crepitates  and  imparts  an  impulse  on  coughing,  and 
the  depression  in  the  parietes  can  be  readily  felt.  On  ausculta- 
tion, it  emits  numerous  vesicular  bruits ;  the  respiratory  murmur 
is  normal,  bat  is  loader  and  leas  mellow  than  in  the  natural 
situations. 

The  treatment  will  consist  in  protecting  this  hernia  from 
external  injury,  and  in  preventing  the  further  protrusion  of  the 
viscus :  this  may  be  done  by  means  of  carefully-adjusted  pads 
and  bandages :  some  have  recommended  the  application  of  a 
hollow-padded  truss,  to  be  made  on  the  same  principle  as  that 
of  the  umbilical  truss. 

Congenital  and  sjwntaneous  hernia  of  the  lung  are  exceed- 
ingly rare  ;  these  varieties  do  not  come  under  our  consideration 
in  this  work. 

A  wound  of  the  Iwixrf  may  be  superficial  or  deep ;  and  when 
arising  from  extenml  wound,  it  may  be  either  of  the  incised, 
punctured,  lacerated,  or  gun-shot  variety ;  but  when  produced 
by  fractured  ribs,  it  is  generally  of  the  lacerated  kind.  The 
incised  wounds  are  the  most  dangerous,  as  they  almost  always 
give  rise  to  immediate  hajinorrhage  and  escape  of  air ;  the  lac-e- 
rated  wounds  are  next  in  severity,  on  account  of  the  retractility 
of  the  lung-tissue;  punctured  woiinds,  such  as  are  caused 
by  a  stab,  are  the  simplest  form,  and  offer  a  more  favourable 
prognosis ; — gun-shot  wounds  have  been  specially  considered  iu 
a  previous  essay  (see  p.  191 ), 

Three  conditions  generally  take  place  when  the  lung  is 
wounded — the  escape  of  blood  or  hiemorrhage,  the  escape  of 
air  from  division  of  the  air-vesicles  or  tubes,  and  a  more  or  less 
collapsed  state  of  the  oi^an.  The  escape  of  blood  may  take 
place  into  the  parenchyma  of  the  lung,  causing  ecchymosis,  or 
a  kind  of  puhnonary  apoplexy,  and  this  is  generally  met  witli  in 

iperficial  wounds,  and  in  the  punctured  variety ;  it  may  escape 
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into  tlie  air-tnbe,  and  be  cougbed  np  with  the  sputa,  constilnt- 
ing  hffimoptysia ;  it  may  pass  through  the  parietitl  wound  exter- 
nally; or  it  may  flow  fi*eely  into  the  cavity  of  the  pleura,  producing 
hsemo-thorax.  The  escape  of  air  may  likewise  find  its  way  bto 
each  of  the  above  situations,  viz.,  into  the  Ixmg-tissue,  causing 
lobular  emphysema,  as  obsen-ed  in  punctured  wounds  ;  into  the 
bronchi,  mixing  with  the  blood  and  sputa,  and  forming  a  mix- 
ture of  a  frothy  red  character ;  into  the  pleural  cavity,  iuduciu;; 
a  pueumo-thorax;  or  it  may  escape  externally  through  the 
parietal  wonnd,  but  more  generally  it  becomes  diffused  into  the 
subcutaneous  cellular  tissue,  producing  more  or  less  extensive 
emphysema.  The  collapse  of  the  lung  maj  or  may  not  take 
place,  and  this  will  depend  a  good  deal  upcm  the  antecedent 
circumstances:  where  a  lung  has  become  adherent  from  old 
pleuritic  adhesions,  no  coUapse  will  ensue,  nor  anj  escape  of 
air  or  blood  into  the  pleura;  hence  a  favourable  issue  will  be 
expected. 

The  rejrair  of  a  wounded  lung  may  take  place  in  a  few  days; 
slight  iuilammatioQ  and  exudation  of  plastic  material  ensues, 
causing  a  partial  hepatiaation,  then  organisation  of  tlie  thin 
plastic  effusion,  when  contraction  and  cicatrisation  follow;  &I1 
of  which  may  be  completed  in  &om  ten  to  fifteen  days.  In  a 
few  rare  Instances,  immediate  union  has  been  proved  to  have 
taken  place. 

The  symptoms  diagnostic  of  a  wounded  lung,  excluding  tlie 
primary  and  seeondar}' complications  (viz.  emphysema,  pneumo- 
thorax, hffimo-thorax,  pleurisy,  pneumonia,  &c.),  are  the  foUow- 
ing : — 1.  The  escape  of  blood  and  air  through  the  extemul 
wound,  of  a  pale  red  and  frothy  character ;  this  symptom  Kill 
be  a  strong  presumptive  evidence,  but  its  absence  by  no  means 
indicates  tha-t  the  lung  is  not  wounded :  tliere  may  be  an  iuflox 
and  t'flflux  of  this  irotliy  blood  during  inspiration  and  expiratioii, 
should  the  wound  in  the  lung  be  opposed  to  the  external  ouo. 
2.  The  issue  of  blood  mixed  with  air  and  mucus  from  the  mouth 
during  the  efforts  of  coughing;  and  this  is  always  to  be  regarded 
as  a  dangeroiis  sign,  for  bleeding  is  generally  abundant  in 
severe  wounds  of  the  lung,  and  in  such  wounds,  the  complete 
expulsion  of  the  blood  being  impossible,  it  accumulates  in  tlw 
tubes,  producing  a  choking  sensation,  and  may  suffocate  the 
patient.  3.  A  deeply  fixed  pain  in  the  chest,  and  a  considerublc 
degree  of  irritation  and  tickling  in  the  larynx,  inducing  a  con- 
stant desire  to  cough,  4.  Dyspnoea  and  difficulty  in  respiration, 
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owing   to   partial  collapse  of  the  lung,  or  pressnre  npon  ita 
structure. 

The  constitutional  gymptoma  are,  in  the  first  instance  on 
receipt  of  the  injury,  those  of  collapse,  arising  either  from  shock 
or  great  loss  of  blood:  this  symptom  need  not  excite  alarm, 
unless  it  extend  over  a  protracted  period.  After  a  short  time 
reaction  ensues,  and  to  this  condition  the  surgeon  directs  his 
chief  attention:  iuflummntion  and  iiittamniatory  fover,  pleurisy 
and  pneumonia,  ore  next  to  be  apprehended,  and  to  be  warded 
ofl'  if  possible :  the  symptoms  and  treatment  of  these  complica- 
tions do  not  come  within  the  province  of  this  work. 

The  prognosis  of  wounded  lung  must  generally  be  regarded 
as  nnfavourable,  even  when  unattended  by  any  dangerous  com- 
plication. 

The  local  treatment  will  consist  in  arresting''  any  htcmorrhage 
I  from  the  superficial  vessels,  in  removing  all  extraneous  bodies, 
and  in  closing  the  external  wound  as  quickly  as  possible,  so  ns 
to  prevent  air  being  drawn  into  the  chest  j  and  tbon  confining 
the  chest  to  a  state  of  repose  by  carefully -applied  strips  of 
adhesive  plaster,  extending  from  the  spine  to  the  sternum. 
The  external  application  of  ice  to  the  chest  has  been  used  in 
tevere  hajmoptysis,  and  with  the  best  effects.  The  constitutional 
measures  will  comprise  the  adoption  of  such  remedies  as  are 
appropriate  for  the  particular  stage  in  which  the  patient  is 
found :  thus  in  the  stage  of  cullapse  it  is  not  desirable  to 
interfere,  for  collapse  is  the  means  by  which  ha?morrhage  is 
restrained,  by  allowing  coagulation  to  take  place  in  the  divided 
Ttfssels.  The  patient  should  be  left  in  the  position  in  which  he 
is  found,  or  be  carefully  carried  to  some  more  convenient 
locality  ;  the  room  or  place  should  be  cool,  and  every  measure 
tending  to  prevent  luemoiThage  should  be  adopted.  In  the 
stage  of  reaction  nmcb  energy,  discretion,  and  sound  judgment 
must  be  displayed  by  the  surgeon,  and  his  attention  must  be 
mainly  directed  to  the  degree  and  severity  of  the  hajmoptysis, 
dyspncea,  and  thoracic  complications:  total  abstinence  from 
food  and  exciting  drinks  must  be  enjoined  for  the  first  few 
days ;  the  internal  exhibition  of  ice  sind  cold  diluents  is  ac- 
ceptable; the  judicious  and  prompt  use  of  the  lancet  will  cut 
short  a  severe  hemoptysis,  and  will  tend  to  prevent  the  subse- 
qnent  development  of  inflammation.  Venesection  should  be 
performed  in  the  semi-erect  posture,  and  the  blood  taken  pl^io 
rivo ;  and  we  should  bear  in  mind  that  the  object  of  the  vene- 
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Bection  is  not  so  much  to  ta^e  away  blood  as  to  make  a  sudden 
impression  on  t-he  genenil  syRtom,  so  as  to  induce  an  artificial 
collapse.  Dr.  Macleod  remarked  that  the  cases  of  gun-shot 
wounds  of  the  longs,  in  the  Crimean  campaign,  which  did 
best,  were  those  in  which  early  active  and  repeated  blct?dingi 
were  had  recourse  to.  The  employment  of  the  remedies  pw- 
scribcd  in  case  of  hsemoptysis  may  be  used  with  effect,  such  m 
aalphuric  acid,  in  large  dcsos,  acetate  of  lead,  &c.  In  the  stagu 
of  inflammation,  the  treatment  will  comprise  the  adoption  of 
the  measures  detailed  in  works  on  the  practice  of  medicine, 
under  the  headings  pleurisy,  pneumonia,  &c.  &c. 

The  following  complications,  although  generally  associated 
with  wounds  of  the  lung,  may  occur  from  other  causes.  We 
have  had  occasion  to  mention  these  complicationja  incidentalljr, 
but  shall  now  describe  each  separately. 

a.  Emphysema,  or  the  infiltration  of  sir  into  the  subcutaneoQs 
cellular  tissue,  when  occurring  in  the  region  of  the  chest,  ma/ 
be  due  to  one  of  four  conditions  :  the  first,  and  by  far  the  most 
frequent  form  arises  from  fracture  of  the  ribs,  where  the  broken 
bone  has  penetrated  the  pleura  and  entered  the  lung,  allowing 
air  to  escape :  the  second,  from  penetrating  wounds  of  the 
lungs  or  bronchi;  where  on  inspiration  the  air  received  into 
the  luug  escapes  from  its  wounded  part  into  the  chest,  aud  on 
expiration  is  forced  out  through  the  external  wound,  diffusing 
itself  in  the  cellular  tissue ;  if  the  external  opening  be  large 
and  directly  corresponding  to  that  in  the  lung,  no  emphysema 
may  take  place,  but  in  oblique  and  punctured  wounds  it  ii 
almost  always  present,  and  increases  dm-lng  every  suooessiTe 
act  of  respiration  :  the  third,  from  penetrating  wounds  of  the 
pleura  without  any  lesion  of  the  luug,  where  the  air  cntert 
from  the  exterior  during  each  inspiration,  and  on  being  forced 
out  again  at  expiration,  cannot  entirely  escape,  but  diffiues 
itself  under  the  integument :  the  fourth,  and  rarer  form  pnv 
ceeda  from  rupture  of  the  air-cells  without  any  external  wound 
or  fracture  ;  this  latter  is  generally  found  occurring  in  idiopathic 
emphysema,  and  arising  from  pathological  causes,  such  as  the 
bursting  of  a  vomica ;  but  it  may  be  observed  in  traumatic 
cases,  OS  from  violent  efforts  while  holding  the  breath  in  parto* 
rition,  and  in  the  rare  instances  of  rupture  of  the  lung  from 
external  violence  without  fi-acture  or  wound  :  and  we  may  here 
include  those  cases  in  which  the  air  makes  its  way  into  the 
posterior   mediastinum,   travelling    up   through   the    sup^or 
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of  the  cheat  into  the  cellular  tisaae  of  the  neck,  and 
[then  diffaaing  itaelf  through  the  body. 

\  The  symptoms  of  emphysema  consist  of  a  swelling  of  the  in- 
i  tegnment,  commencing  at  the  seat  of  mischief,  and  gradually 
and  progressively  increasing  in  all  directions,  tlie  skin  remain- 
ing of  a  perfectly  natural  colour;  this  swelling  has  a  peculiar 
and  distinctive  character,  which  renders  its  diagnosis  easy,  viz, 
a  crepitating  and  crackling  feel  under  pressure,  by  some  com- 
I  pared  to  the  feeling  of  a  dry  bladder  half-filled  with  air — it  ia 
I  elastic,  but  the  air  may  be  made  to  change  ita  situatiuu  by 
'  digital  pressure ;  it  speedily  returns,  however,  on  removal  of 
the  finger,  and  ia  thus  unlike  o&dema  and  anaaai'co,  which  pit 
on  pressure,  and  remain  so  for  some  time :  there  is  no  attending 
pain.  In  some  coses,  where  the  wound  of  the  lung  lias  been 
very  large,  it  may  extend  from  head  to  foot  in  an  incredibly 
short  time;  the  patient  being,  as  it  were,  blown  out  to  au 
enonnona  size.  The  constitutional  8ynii>tonis  will  depend  upon 
the  pressure  exerted  by  this  diffused  air  upon  important  organs, 
such  aa  the  trachea;  its  diffusion  into  the  mediastinum  and 
into  the  pleural  cavity ;  when  the  patient  will  complain  of 
tightness  of  breathing,  followed  by  increased  difficulty,  which 
■will  become  almost  inanpiwi-table,  eo  that  he  cannot  lie  down  : 
impeded  aeration  of  the  blood  and  obstruction  to  the  circulation 
soon  show  themselves,  by  the  livid  red,  swollen,  and  sufi'used 
conntenancc,  the  weak,  contracted,  and  afterwards  irregular 
pulse,  cold  extremities,  and,  if  this  condition  be  not  relieved, 
death  by  suffocation. 

The  prognosis  ia  in  general  very  favourable,  except  in  cosea 
of  extensive  wounds. 

The  local  treatment  will  in  some  measure  depend  upon  the 
nature  of  the  cause  :  thus  in  euiphysoiua  from  fractured  ribs,  a 
question  arises  whether  or  not  a  bandore  or  strapping  should 
,  be  applied. 

Abemethy*  speaka  in  fiivour  of  this  prActice :  '  PresRura  bj  banrln^  not  only 
binden  the  air  from  difTtuiiig  itfiiolif  through  the  cellular  MuWtiuicu,  but  Hcnn^a 
to  pKvent  it  from  escaping  out  of  the  woundeij  lung,  and  af  cuurMe  faoilttAtea 
the  healing  of  the  wound,  which  would  be  prercnted  by  the  constant  transmix- 
tion  of  air.  Ita  early  application,  therefore,  will  often  prevent  a  very  trouble- 
Boine  symptom,  whilst  at  the  same  time,  by  Iceeping  the  fractured  bones  from 
luolion,  it  greatly  ItjuMsna  the  sufleriugB  of  the  patient.'     Samuel  Cooper,f  ua 
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the  other  Iiiuid,  remarks :  '  When  emphyaeraa  ia  complicated  with  a  rractarrd 
rib,  the  latter  injury-  ia  tinqtiefltitmahly  h  reajKm  b  fnTour  of  a  bandage.  But 
wht'thtir  the  jireasiire  of  the  ruUer  will  be  uM>ful  or  hurtful  with  respect  to  th< 
emphy^fiuK  itself,  or  the  Htatu  of  lunga  and  rcDijiratioii,  innv  be  que«ti(iDabk 
Ab  for  ita  toiuleni\T  to  resipt  the  difTuaion  of  air  in  the  wlUilar  ti»tu<^,  thi«  cir- 
cumstance does  not  Appear  to  Die  important, becaura  the  air  thiu  difTused,  rnui-l 
as  it  diatig'tireB  the  patient,  is  nenrl;^  harmlew^  at  least  »o  long  as  the  gmt 
eurous  cavities  tuid  the  iuterlubular  texture  of  tlie  lunji^s  reniaia  iminflatMl;  a 
danger,  alao,  which  no  bnndiiging  haa  any  tendency  to  prevent  Neither  wiU 
n  bandage  hare  so  much  elTect  in  hindering  the  diS'uaion  of  air  aa  scariGcatiaiif, 
with  tht«  iinportnnt  additional  conEideration.  that  puncttirea,  or  ^mall  incl>iiini 
mai'le  over  the  hrokt^n  rib,  prevent  the  spreading  of  the  air,  by  letting  it  e«ciip«, 
while  a  bandage  ean  only  do  so  by  more  or  les*  reeii'ting  ilj»  eflcape  (t\>m  th^ 
c»%ity  of  the  pleura,  which  mode  of  operation  in  some  cases  would  dangerously 
inleHere  with  the  continuation  of  reapiratioD  by  the  lung  of  the  oppotile 
side/ 

It.  appears  best  to  be  giiidod  in  tliia  respect  by  the  patient's 
Bensatioiis.  If  moderately  firm  pressiire  on  the  injured  part  of 
tlie  chest  with  the  hands  affords  relief  to  the  breathing,  it  irill 
he  rifjlit  to  make  trial  of  the  bandage ;  but  if  this  appears  to 
increase  the  pain  or  the  dyspnoea.,  its  use  innst  be  abandoned. 
Some  surgeons  are  j^reat  advocates  for  making  punctures,  or 
small  incisions,  in  emphysema;  but  in  general  they  are  not 
requisite,  and  should  ibnn  the  exception  rather  than  the  rule, 
to  be  employed  when  the  air  has  diiFused  itself  over  a  great 
extent  of  surface,  and  not  to  be  performed  over  the  fractured 
bone  if  it  can  be  avoided.  Where  emphysema  is  due  to  tJie 
external  air  being  drawn  in  through  a  woimd  dtunng  respira- 
tion, the  treatment  will  be  to  ftrce  out  again  as  much  airtt 
possible,  and  to  close  the  wound.  Where  it  is  due  t*j  penetrating 
wounds  of  the  hmg,  is  the  external  wound  to  be  closed  or  left 
open  ?  Both  plans  are  liable  to  objection  ;  thus,  if  the  wouml 
be  closed,  there  is  no  direct  vent  for  the  air  to  escape,  and  thfi 
tflfusion  continues  to  extend  more  rapidly ;  and,  on  the  other 
hand,  if  the  wound  be  left  open,  the  external  air  may  be  drawn 
in  ajjd  increase  the  mischief. 

lAnrey*  gives  an  ezcellent  caae  in  pniut:  'The  emph^-sema  aroHt  foim  I 
wound  of  the  lung  by  a  laace.  The  whole  body  was  prodigiously  swelled  ;  th* 
integuments  Ro  distended  that  the  limb«  were  inflexible,  the  eyes  huriwl,  aui 
the  lips  so  enlarged  that  nothing  could  he  introduced  into  tlie  mouth.  Thv 
pulse  and  rtypiralinn  were  scarcely  perceptible,  and  the  voice  feeble  and  inter- 
rupted. Thd  hince  had  entered  obliquply,  undiT  the  lower  niigleof  ihe  scaptds,  | 
and  although  the  external  and  internal  orifices  uf  the  wound  were  not  pondlrl,    • 
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the  surgeon  had  applied  adhesive  strapa,  and  cloved  the  external  one.  Ilence 
the  «r,  a*  it  escaped  from  the  luDgs^  dUtended  the  cellular  tiflsnc*  l^nrrey 
immcdiattfly  reujoved  the  dreaungs ;  and  with  a  Ustoury  itMde  the  opening  in 
the  pleura  and  akin  parallel.  Cupping-j^lassea  were  then  applied  over  the 
woiiml,  and  qutcldv  tillitd  with  air  and  bloml.  The  lips  of  the  wound  were 
now  hroii^ht  together,  and  kept  so  with  a  tniitahle  bnndage.  Ciipping-gla^iveii 
and  ecariticatora  were  applied  to  vonous  parta  of  the  biidy  ;  and  in  othera  uici- 
noDs  were  made  with  a  acalpel.    The  patient  recovered. 

The  const itiitiona!  measures  will  be,  to  relieve  any  urgent 
dyspnoea,  to  ditniuiHti  the  yiolence  of  the  respiratory  efforts,  and 
to  lessen  the  heart's  action,  taking  core  not  to  depress  the 
patient  too  much.  Antimony  and  ipecacuanha  are  the  most 
essential  remedies,  given  in  full  and  repeated  doses.  Venesec- 
tion must  be  employed  whore  there  is  much  paLmonary  con- 
gestion and  oppression  of  the  circulation. 

b.  Pueumo-thorax  is  when  the  air  is  confined  to  the  cavity  of 
the  pleura,  and  is  generally  concomitant  with  eniphyHoma,  so 
that  the  two  might  be  treated  of  together ;  however,  to  render 
the  subject  less  complicated,  they  are  described  separately. 
The  causes  of  this  accideut  are  the  same  as  those  of  em- 
physema, and  the  same  remarks  apply  to  it.  When  it  occurs 
iu  a  moderate  degree  and  iu  coujuuction  with  emphysema,  it 
does  not  attract  the  surgeon's  notice ;  but  his  attention  is  at 
once  arrested  when  it  begins  to  interfere  with  the  lungs, 
and  compresses  them  towards  the  spine  and  centre  of  the 
thorax.  Fneumo-thorax  may  also  arise  from  disease  of  the 
Inng.  especially  in  phthisis ;  hence  its  study  is  more  appro- 
priately referred  to  in  works  on  medicine.  In  this  place, 
reference  will  be  made  only  to  it<i  symptoms  and  treatment  in 
connection  with  injuries  and  wounds  of  the  chest.  The  symp- 
toms are,  urgent  and  distressing  dyspncea,  tympanitic  re8onani;e 
of  the  chest  on  percussion,  amphoric  respiration,  and  a  kind  of 
metallic  tinkling  or  a  ringing  metallic  resonance  on  auscultai- 
tion,  if  the  lung  is  not  too  much  compressed. 

The  ti-eatment  will  consist,  when  the  symptoms  are  urgent 
and  threatening,  in  allowing  the  air  to  escape  externally,  either 
by  enliirgiug  the  wound,  or,  if  there  be  no  wound,  by  iutixi- 
ducing  a  trocar  and  cauulu,  a^  iu  paracentesis  tlioracis,  described 
a  few  pages  further  on. 


IIa;mo-thonix  is  hemorrhage  into  the  cavity  of  the  pleura. 
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TIiU  is  »o  r«inorknUy  well  described  by  .Tohn  Hunter,*  in  liis  treatise  on 
*C3iin-«bot  Wound*,'  tliat  we  cannot  refrain  from  quoting  the  following  remarks. 
'  la  the  CMea  of  atuba,  especially  If  with  n  sharp  iMtnuuent,  the  Teaaek  vtll 
bleed  frooly,  but  the  external  wound  will  collapse  and  cut  off  all  external  com- 
munication.  If  the  lungs  are  wounded  in  the  same  manner,  wo  must  expect 
eouaiderabla  bleeding  Irom  tbem,  and  this  blocding  will  be  into  the  genenl 
CKvitj  of  the  thorax  (if  the  lunfrv  at  this  port  have  not  proTJoualj  adheied 
there),  and  likewise  into  the  colb  of  the  lunga  or  ^branchiae,  which  will  b« 
known  by  producing  a  cough,  and,  in  consequence  of  it,  a  bloediog  at  tb« 
mouth  ;  for  the  blood  that  ia  cxtraTnAatod  into  the  air-cclla  of  the  lungs  will  bf 
coughed  up  by  the  trachea,  and  by  that  means  will  become  a  certain  symptom 
of  the  lungs  being  wcunded ;  but  that  which  gets  intn  the  cavity  of  the  thorn 
cannot  escape,  and  therefore  must  remain  till  the  abaorbenta  take  it  up,  whicii 
thoy  will  do,  if  it  ia  only  in  siunll  quantity;  but  if  In  large  quantity,  tliii 
cxtrnvasnted  blood  will  produce  symptoms  of  another  kind/ 

Tlic  symptoms  will  depend,  in  a  great  meostire,  on  the  quan- 
tity of  blood  poured  out  within  a  definite  period.  Where  the 
blood  is  effnsod  immediately  and  in  larg^  quantities,  there  will 
be  all  the  signs  of  internal  hsemorrhage,  and  death  8])et*dil/ 
ensues,  owing  U)  the  immense  loss  of  blood,  and  suffocatioD 
from,  pressure  on  the  lun^.  This  generally  takes  place  in 
extensive  woands  of  the  lung,  but  may  also  occur  from  wound 
of  the  largo  vessels  in  the  chest,  or  even  from  wound  of  the 
intercostal  vessels.  The  signs  are,  great  oppression  and  no- 
easiness,  restlessness,  and  sitting  up  in  bed,  with  the  body  bent 
forwards ;  the  countenance  and  surface  become  deadly  pale  and 
cold,  and  this  is  followed  soon  by  syncope  and  utter  proatni- 
tion,  the  patient  lyinj?  almost  motionless  in  bed,  with  the  Ieg« 
dmwn  up,  and  an  occasional  heaving  of  the  chest ;  with  dilate<l 
pupils  and  glassy  eye,  clammy  perspiration  and  weak  fluttering 
pnlsc. 

Where  the  elTuaion  of  blood  takes  pWe  slnwly,  recovery  may  be  nnticipitfd, 
and  the  jt^-mptoma  of  sucheSosion  maybe  well  illustrated  from  Hunter's  work: 
he  sayR :  *  The  symptoms  of  these  accidents  are,  first,  a  great  lowness,  which  pp*- 
ceeds  from  the  nature  of  the  parts  wounded,  and  perhaps  a  fniuUngfrom  iht 
quantity  uf  blnod  lost  to  the  circulation  ^  but  this  will  be  in  pm[MrtioQ  to  Uh 
<jtiantity  and  qmlcknoiw  with  which  it  was  lost.  A  load  in  the  breast  will  b» 
It'll,  but  more  from  a  senaatiou  of  this  kind  them  from  any  real  W)>ight,  and  ■ 
considerable  difficulty  in  breathing.  This  difficulty  in  breathing  will  arise  &0111 
the  pain  the  patient  will  have  in  expanding  the  Inngs  in  inspiration,  and  will 
also  proceed  from  the  muscles  of  respiration  of  that  side  being  wounded ;  ud 
this  will  continue  for  some  time,  from  the  succeeding  inflammation :  it  viQ 
binder  the  expansion  of  the  thorax  on  that  side,  and  of  course  in  eome  degtw 
of  the  other  side,  as  we  have  not  the  power  of  ralmng  one  side  without  laiaiBf 
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tho  other;  and  if  woumlod  hj  a  cutUnginetrumeat,  the  lungs  of  tbnt  side,  not 
hidnfi  able  to  expand  fuUr,  hy  the  cavity  of  the  Uiorex  being  in  part  filled  with 
blond,  will  alnogire  the  sipinpinnw  of  difficulty  nf  breathiDg.  The  patient  will 
not  ba  able  to  liu  down,  but  muitt  ft'it  upright,  that  tlio  pomtion  may  allow  of 
tbe  defteent  of  the  diaphragm,  to  glvu  rooiu  in  the  cliest' 

The  dia^osis  will  depend  on  certain  rational  and  physical 
Bi^s :  the  rational  are,  firstly,  the  BymptomH  peculiar  to  all 

kaliiuidant  hsemorrhag^ea.  such  as  syncope,  vertigo,  paleness,  t^c.; 

I^p^  secondly,  the  functional  diijturbauce  of  respiration,  such  as 
dyspnoBO,  short  and  hurried  bi'eathing,  continual  agitation  and 
change  of  position.  These  symptoms  are  by  no  means  conclu- 
siTe,  as  they  niay  be  present  mthout  any  effusion  in  the  chest ; 
and,  on  the  other  hand,  patients  may  die  of  effusion  of  blood  in 
the  chest,  without  any  serious  impediment  to  the  respii-ation. 
The  physical  signs  are  more  to  be  depended  upon :  they  are 
ascertained;  Ist,  by  mensuration,  which  enables  us  to  detect 
the  enlargement  of  the  chest  on  one  side,  the  bulging  of  the 
intercostal  spaces,  and  the  diminished  mobility  of  the  ribs ;  2ud, 
by  percussion,  wliich  will  indicate  duhiess,  or  even  a  complete 
absence  of  all  resonance  ;  3rd,  by  auscultation,  which  will  detect 
an  absence  of  respiratory  murmur,  and  by  carefiil  watching  may 
eren  enable  one  to  trace  the  effusion  as  it  increases  upwards ; 
4th,  by  succnssion,  oitlier  felt  by  the  patient  or  produced  by  the 
surgeon  :  where  present,  it  is  a  good  teat,  btit  it  is  often  unat- 
tainable ;  5th,  by  the  appearance  of  ecchymosis  in  the  lumbar 
region  at  the  base  of  the  chest,  according  to  Valentin  and  other 
BUT^eons,  who  describe  it  a«  taking  place  several  days  after  the 
injury,  and  as  extending  from  the  angle  of  the  false  ribs  towards 
the  quadratus  lumborum  muscle,  and  as  being  of  a  deep  violet 
colour,  in  consequence  of  a  transudation  of  the  blood  from  the 
chest :  however,  this  sign  is  not  always  present,  and  its  absence 
may  deceive  the  surgeon,  as  happened  to  Sancerole,  who  de- 
clined to  perform  paracentesis  because  there  was  no  ecchymosis, 
and  yet,  on  examination  after  death,  a  pint  of  blood  was  found 
in  the  chest. 

The  treatment  considered  to  be  most  judicious,  is  to  close  the 
external  wound,  and  to  allow  the  effused  blood  to  coagulate  if 
possible,  and  thus  form  a  plug  against  further  lucmorrhage ; 
the  effusion  may  prove  to  be  inconsiderable,  and  provided  no  air 
has  decomposed  the  blood,  and  there  be  only  slight  subsequent 
inflammation,  the  whole  may  become  absorbed.  Should,  how- 
ever, the  effusion  increase,  and  cause  the  above-named  symp- 


toms,  paracentesis  innst  be  performecl.  Some  recommend  that 
the  external  wound  shonld  be  kept  open,  and  the  patient  placed 
iu  such  a  po&ition  as  to  enable  the  fluid  blood  t-o  lluw  out,  and 
to  persevere  m  this  measure ;  Ambrose  Par£  mentions  sereral 
such  cases  as  being  successful.  Others,  again,  prefer  eiilargiu^ 
the  external  wound,  so  as  to  allow  a  more  speedy  escape  for 
the  effnsed  blood ;  and  this  also  liaa  been  attended  with  success 
iu  sevenil  instances.  With  regard  to  the  attempts  at  the  n^ 
moral  of  the  blood  by  means  of  a  tube  and  pump,  this  method  is 
attended  with  too  g^eat  a  risk,  as  the  pleura  and  lung  may  be 
injured ;  and  in  respect  to  the  injection  of  fluids  into  the  chest  to 
soften  down  and  break  up  the  clota,  as  has  been  actuiilly  pro- 
posed, this  would  be  only  substituting  one  effusion  for  another. 

rf.  Peneti-ating  wounds  of  the  chest,  compHcated  with  the 
presence  o{ foreign  bodies,  are  always  to  he  considered  danger- 
ous, inasmuch  as  they  may  set  up  inflammation  and  ita  conse- 
quences. Tlie  foreign  body  may  be  lodged  in  the  parietes,  or 
it  may  enter  the  pleural  cavity  and  fall  upon  the  diaphragm ; 
or,  again,  it  may  pass  into  the  pericardium ;  generally,  however, 
foreign  bodies  enter  the  lungs  or  heart :  in  rare  instances, 
especially  if  the  substance  be  small,  such  as  a  bullet,  it  maj 
become  encysted,  and  remain  quiescent  for  years. 

Wlieti  the  foreign  lioily  is  loJged  in  th«  pirietea,  U  iniuit  be  extrActml  forth- 
with ;  but  siimo  ditliciiUy  ntoy  be  experienced,  as  u  recorded  bj*  Snbatier,*  n 
tbe  cue  ol  a  man  ngcd  twenty-Kven,  who  was  itrudc  very  vialeatXy  witli  i 
knife  on  the  out«r  port  of  tbe  fourth  true  rib;  considerable  c<^ugbinjf  and  tph- 
ting  of  blood  eoBucd,  and  the  ityiiipUiins  vffirv  found  to  depend  on  tbe  fraaic* 
of  a  piece  of  the  knifw,  which  had  piHrced  the  rib,  and  ww  prnjcctiug  boujc  w 
inl«  the  thorax.  So  Hule  of  the  fureijni  body  wna  on  the  outside  of  the  riK 
and  it  wiia  ao  fixed  in  the  booc,  that  it  could  neither  be  extracted  wh\i  nv 
hind  of  forceps,  nor  even  moved  in  the  least  with  a  leadfii  mallet,  &c.  M. 
Gerard  cunceivHl  that  an  attempt  might  be  made  to  extract  the  fortign  bodf 
bv  nusbtng'  it  from  within  outwards.  For  thlii  purpose,  barinfr  put  a  steel 
thimble  on  his  indox  fin;^er,  he  iiitrnduced  it  into  the  cavity  of  the  thorax,  Mil 
thus  wutTfeded  in  piiahing  out  th*>  piece  of  the  knife.     The  patient  recovornd.t 

Mallp,  iu  184;J,  trepanned  the  fifth  rib,  iu  which  the  blade  of  a  knife  wm  im» 
pacted  ( vrhich  could  not  bo  soizoit  with  forccpA),  Hccoverj  eiuuod  :  hu;  thi^  U  « 
dan^rous  proceeding,  on  account  of  the  neighbourhood  of  the  pleura,  ^ 

•   Mrii  oy.iratoire,  toni.  ii. 

t  M.  Vidal  throws  wime  douht  upon  the  propriety  of  this  proceeding:  b« 
says.  *It  is  not  easy  to  'mtroduie  the  linger  jinued  with  a  thimble  tlirou^ili  u 
iatorcojital  space ;  and  even  should  it  be  priiclicable,  great  risk  i»  nn 
of  the  thimble  eoming  off  and  fnlling  mio  tie  cbe*t  on  wilhdmwal  of  the 
flntrer.' 
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When  the  foreign  bod/  has  entered  the  pleural  cavity,  it« 
presence  is  rendered  very  obscure  in  consequence  of  the  speedy 
inflammation,  and  the  almost  necessarily  ensuing  empyema.  Its 
diagnosis  must  be  based  upon,  Ist,  the  penetration  of  a  body, 
or  boll,  which  has  not  passed  out,  and  which  is  followed  by 
thoracic  symptoms ;  2nd,  the  absence  of  all  signs  of  wound  of 
the  lung;  3rd,  Irritation  and  inflammation  of  the  diaphragm, 
&om  the  ball  or  foreign  substance  gravitating  to  the  bottom  of 
the  chest. 

Id  the  CUM  of  policeman  Thiun,  who  was  shot  whibt  briofnug  t  prisoner  from 
Hiunburg,  the  ftympti^iiM  were  at  Srat  bo  alight  that  the  wouods  were  ropBrdod 
M  being  mpcrlicial ;  but  after  several  day»,  audden  symptoma  of  empyema  rat 
in,  together  with  great  diaphmgnintic  painA  and  dyftpDcca,  and  speedy  death. 
On  examirialinn,  ono  ball  wa^  f<»und  lodged  in  the  intcrcostAl  sjwce,  another  in 
tiie  diaphrainn^  and  a  third  wiu  rulttug  about  looao  in  the  ctiutit ;  but  the  lung 
WM  oninjured. 

Larrey  waa  more  Borceteful,  for  in  one  of  Ma  cases  he  mode  an  tnciinon  into 
tho  che«t,  and,  aft^r  evacuating  about  twelve  ouncea  of  pua,  he  succeeded  in 
removing  thu  biill  by  means  of  a  pMlyptui  furi'L-ps,  hmTing  previuuHly  ascertained 
ita  presence  by  the  introduction  of  a  nound.  The  general  ellectd  of  such  Injuiiea 
are  pleurisy,  empyema^  hectic  fever,  and  death. 

When  the  foreign  body  has  entered  the  lung,  an  unfavourable 
prognosis  must  be  given;  but  some  remarkable  instances  of 
recovery  are  on  record. 

Bfr.  Sooth*  mentiooa  the  caae  of  a  Bailor,  aged  nineteen,  whose  cbeat  was 
tntiufixed  by  the  bolt  of  the  trysail-mast  (fire  incbps  and  a  half  long,  and  two 
Inchea  and  a  half  wide).  It  entered  between  the  fourth  and  fifth  left  rilM,  frac- 
taring  the  fourth  about  one  inch  and  a  half  from  the  stenium,  and  made  ita 
exit  between  the  eleventh  and  twelfth  ribs,  four  inches  to  the  left  of  the  Mpine, 
There  waa  dilQcult  breathing,  hn^mnptysit,  and  tbrimtening  suffocation.  The 
wound  waa  closed  by  lint  and  strapping ;  he  waa  freely  bled,  both  locally  and 
generally.  *nd  put  under  the  intluence  of  mercury.  He  recovered  and  went  to 
aea,  was  shipwrecked  twice,  mid  inaved  his  life  by  swimming  a  couaidernble  dis- 
tance, lie  was  seen  ten  years  nf^erwiird^,  and  won  then  quite  well.  Vflpcau  t 
cites  the  case  mentioned  by  CJuUlon,  tlmt  of  a  convict  who  died  at  Itocbufort^and 
in  wboae  chest  waa  found  n  part  of  a  fencing  fuU ;  this  htid  tmremed  the  chest 
from  one  part  to  the  other,and  one  of  the  extremities  was  implanted  in  the  rib, 
while  the  other  end  waa  6xud  in  the  spine;  the  middle  part  was  in  the  centre 
of  the  lung,  siurotuded  by  calcareous  depoiut.  It  was  ascertained  that  the 
wound  took  pUc«  fifteen  years  before,  and  there  was  no  suspicion  of  the  pre- 
sence of  a  foreign  body.  In  the  Museum  of  the  Koyal  College  of  Surgeons  of 
England  is  reconled  the  ease  of  T.  T.,  aged  thirtj-fire ; — the  shaft  of  a  chaise 
Whs  forced  between  the  ribs  on  the  left  side,  through  the  cavity  of  the  thorax 
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*  Sooth's  ChetiuM,  vol.  l  p.  441. 
t  I^'cfe  nt^dicaie,  tom.  L  p.  15U 
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behind  the  8U;mum,au(l  luado  its  «xit  between  the  ribs  im  the  tight  adt^t 

out  iiijiiTy  to  the  lar^  vcbi^U,  liin^,  &c     It  was  vithdrawn,  And  h« 

up  two  tUghts  of  HtaiiB  to  bod  :  he  had  difficulty  of .  breathing,  pain  and  wign] 

in  thd  chottt,  Tomiting  and  hiccough.    IIo  was  bled  veiy  largely  and 

Be  recovered,  and  HtmI  for  Hvo  yean  without  incunvcnienee,  vrhcA  ha  bi|«] 

to  sutTer  from  dilficultj  of  breathing  and  irreg^ulai-  action  of  the  heart    Hi|{ 

died  ten  yearsofter  the  accident.     The  lungs  were  adherent  to  the  pari4rtai,a|,l 

the  pericardium  eatiielj  adherent  to  the  heart,  which  latter  wu  Urgw  ij^ 

UBual. 

Tbe  secoiKlary  complications  or  the  eoiisecutive  effect*  rf 
penetrating  wounds  of  the  chest  have  already  been  cnnorilj 
allnded  to,  viz.  plexirisy,  pneomonia,  and  empyema.  The  symp- 
toms, diagnosis,  prognosis,  and  treatment  of  these  diaewa 
hardly  come  under  couslderatiou  in  this  place,  and  the  reader 
must  therefore  be  referred  on  these  points  to  the  standirl 
works  on  medicine ;  but,  at  the  same  time,  the  8ui^ec>n  ctoit 
bear  in  mind  that  he  is  bound  to  possess  an  accurate  knowledgt 
of  all  these  oumplicationB,  so  that  he  may  be  enabled  to  aatiti- 
pate  and  doteet  the  coming  mischief,  and  thus  checJc  and  repd 
it  by  suitable  treatment. 

However,  it  hiis  been  deemed  advisable  to  enter  into  socm 
further  particulars  respecting  the  operation  for  tho  relief  rf 
empyema  and  other  effusions  in  the  chest.  This  operation  the 
surgeon  is  sometimes  called  upon  to  perform,  and  it  UUiovt* 
him  well  to  consider  the  general  symptoms  necessitating  ita 
perfunuance,  and  the  local  manifestationB  which  guarantee  iu 
probable  success. 

The  operation  is  termetl  paracentesis  thoracis,  or  thomoeuteaiL 
Before  operating,  it  is  essentially  requisite  to  make  an  aeeo- 
rat©  extnnination  of  the  chest  by  means  of  auscultation  ui4 
percussion,  so  as  to  determine  the  existence  as  well  a«  tJw 
locality  of  the  fluid  or  air  in  the  chest ;  and  tlien  !«:>  si'lect  » 
proper  situation  for  its  eTa<3uation,  making  use  of  appnipriate 
instruments ;  as  well  as  to  guard  against  all  difficulties  whidi 
may  occur  during  tlie  operation. 

There  ore  many  objections  raised  against  the  operation,  but 
these,  when  carefully  considered,  do  not  in  any  way  militate 
against  its  performance ;  the  following  ore  the  chief  circum- 
stances urged  against  it :  Ist,  the  necessary  introduction  of  air 
into  the  cavity  of  the  chest ;  2nd,  the  impossibility  of  entiirty 
emptying  the  chest ;  3rd,  tho  danger  of  taking  away  too  great  * 
quantity  of  fluid ;  4th,  the  impossibility  of  breaking  down  old 
adhesions ;  5th,  the,  probable  rupture  of  the  air-cells  and  veai- 
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cles ;  6th,  the  production  of  pleurisy  and  pnGumoni& ;  7th,  the 
more  rapid  reproduction  of  the  fluid,  after  the  operation ;  8th, 
the  possibility  of  the  persistence  of  thoracic  fistula. 

These  objections  do  not  require  to  be  entered  into  seriatim  in 
the  present  essay ;  we  shall  therefore  merely  give  the  result  of 
twenty-five  cases,  taken  indiscriminately,  in  which  it  was  per- 
formed at  Guy's  Hospital  during  a  given  period.  Dr.  Hughes, 
in  his  summary,  remarks  that  'the  operation  was  performed  in 
twenty-five  cases,  in  some  once,  and  in  others  several  times. 
Of  these  cases,  thirteen  may  be  fairly  stated  to  have  recovered, 
BO  fiir  as  regards  the  effusion  into  the  pleiuul  cavity  :  two  may 
be  justly  mentioned  as  having  at  least  partially  recovered  ;  ono 
of  these  has,  after  seven  years,  a  fistulous  opuning  into  the 
pleura,  and  the  otlier  has  still  some,  though  comparatively  a 
very  small  quantity  of  fluid  in  the  right  pleuni,  but  feels  so 
much  better  as  to  be  actually  in  search  of  employment  in  his 
profession.  Ten  have  idtimately  died  of  other  diseases,  gene- 
rally connected  with  that  for  which  the  operation  was  performed, 
but  entirely  independent  of  its  performance.  Of  these  ten 
cases  ultimately  fatal,  aix  have  died  of  plithisis  ;  one  of  gangre- 
nous pulmonary  abscess  of  the  opposite  side ;  one  aft^r  three 
months  of  cluronic  pneumouia.;  one  rather  suddenly,  with 
hydro-thorax  in  the  other  pleura ;  and  one,  a  case  of  pneumo- 
thorax with  eftVision,  of  pneumonia  and  pericarditis.'* 

With  regard  to  the  situation  in  which  the  operation  should 
be  performed,  the  place  of  election,  as  it  is  called,  three  itulicit- 
tions  have  to  be  borne  in  mind,  viz.  to  procure  a  suffii^ioutly 
depending  opening,  to  avoid  wounding  the  diaphragm,  and  the 
intercostal  vessels. 

"Ml.  Cock,  in  hU  remarlts  appended  to  Dr.  Haghes^s  pnper  in  the  0«y'*  lloi- 
pitai  JtrporU,  obaervea, '  Id  the  preat  majoritv  of  instances  the  eiistenc«  of  the 
fluid  'woulii  be  most  clearly  indicaUMl  at  tho  lateral  and  pofttcrior  part  of  the 
ckeKt,  in  a  poKition  ai>ui»whnt  central  helwceu  the  upper  ondliiwer  boiindanes; 
and  in  every  cast)  whicli  has  come  under  mv  own  hand>t  1  hav»  bail  itii^nn 
to  tap  below  the  an^'le  of  ih«  ac^apulu,  betw^L'n  the  seventh  and  eijihth  rihn,  or 
the  eighth  and  nintb  riUt,  and  at  a  point  distant  friim  nnt>  to  lUrvo  inchein  from 
theanglea  of  thchom*s.  Our  iDcapubility  of  judging  of  the  exact  position  of  the 
diAphragm,  and  the  alterations  which  arc  liable  to  occur  about  the  floor  of  iho 
dieet  from  n»ccnt  or  uld  adheeions  betwcL-u  the  muscle  oud  tho  h&Bv  of  the 
luDga,  would  luad  m«  to  dHpn-'catu  tho  [intctict*  of  malting  a  low  punclurw. 
"WTien  we  have  the  c)inic«  of  two  or  three  intercostal  spuces,  I  would  eelect  rho 
upper  or,  at  on  j  rate,  the  middle  one,  as  the  safeat,  and  leant  obnoxious  to  thoM 


Ouy't  J/o»pUat  Heports,  2nd  Series,  voL  ii.  pi  StJO. 
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cMualiiM  which  Diay  induce  a  ffulnrc  in  our  object:  anr  ndvantafre  •□ 

to  result  &om  n  depentliiif^  npenuig  can  readilr  be  obtained  hy  adapting  ibv 

poeiUoa  of  the  patient  In  our  purpose.' 

M.  Mnlf^i^e'it*  ii»trui-tiua»  are,  that, '  to  aroid  the  arteries,  the  middle  ibtrO 
of  the  contour  of  the  chest,  mtilwny  hetweeii  two  rihe,  is  to  be  selected,  and.  in 
order  to  avnid  the  diaphmpn,  the  third  or  fourth  intciroelal  Kpac«,  coonttog 
from  below  upwartis,  should  be  preferred  ;  in  France  it  is  ufiual  to  select  the 
third  space  od  the  left  f<ide,  and  the  fourth  on«  on  the  right,  io  coosequeoos  of 
the  Hycr/  He  nlnio  titateH,  that  the  required  intercoKtal  spjice  ran  alwajK  be 
fouud.  in  thin  aubiectt,  hj  counting  upwiirds  from  tho  twelfth  rili ;  but  in  til 
and  well-derelopcd  persona  there  is  much  diHicnltj  in  rocofmianp  it ;  u  ■ 
proximate  puide  it  will  bo  nhout  six  fingers'  breadtli  below  the  inferior  au^rle  of 
the  ecnpiila  :  the  befit  method  in  to  take  a^  a  starting  point  the  liut  rib  attJuihi^ 
to  tho  Btemiim,  which  is  the  aevouth,  wid,  on  tracing  it  round  the  cliest,  it  will 
give  tbe  nxth  intercustAl  i^acu  above  it,  and  the  aerenth  below  it. 

The  Tarions  modea  of  opening  the  chest  are,  1st,  bj  cauterisa- 
tion ;  2nd,  by  incision  ;  and  3rd,  by  a  trocar  and  canula,  whidi 
is  t*?nne<l  tapping,  or  paracentesis. 

The  proceeding  by  cauterisation  is  obsolete ;  the  pain  aDi) 
great  length  of  time  necessary  for  effecting  its  poipose  hare 
rendered  it  quite  inadmissiblo. 

The  oi>eration  of  making  an  incision  into  the  chest  has  been 
confined  to  the  extraction  of  foreign  bodies;  and  in  this 
country  it  is  seldom  bad  recourse  to  for  evacnating  fluids  from 
the  chest,  although  it  is  preferred  by  some  of  the  OoutineatA] 
surgeons.  It,  however,  sometimes  leads  to  mischierous  results 
as  liable  to  allow  free  ingress  of  air  into  the  cavity.f 

The  operation  by  means  of  the  trocar  and  conula  is  the  ooe 
usually  recommended  and  adopted.  By  Mr,  Edward  Cock's 
permission  we  are  enabled  to  make  use  of  the  following  extnetB 
from  his  excellent  paper  in  the  Gvy't  Hospital  Iteportsy  where 
the  whole  subject  is  fully  discussed. 

And.  firstly,  with  respect  to  exploration  previous  to  performing  paraceut^'- 
'  Notwithstanding  the  perfei^tion  to  which  auscnltatory  diagDoata  has  bi>ea 
brought,  and  the  exactness  mith  which  h  practised  ear  ii  enibltid  to  appmiiC'' 
the  deviations  from  iiatund  etructuru  and  function  within  the  thoracic  catilr 
the  most  experienced  pntcniiouerwiH  sometimes  beuiiataken  in  his  opioion, cc* 

•  jV/rf.  npfratoirr,  p.  o.3a,  3""  edit 

t  M.  Vidal  ( Traitfi  tic  Ptifk.  cxt.  1861,  torn.  It.)  propoaee  a  donble  opeiatiM" 
In  the  first  iuetance,  he  makes  nn  incision  through  the  pariet^  to  the  plnu* 
and  then  allows  tht>  wound  to  bo  k(fpt  open  until  suppuration  s6t«  in,  when  k' 
inserts  a  Rmnll  fragment  of  cauatic  potaab,  ao  b«  to  canso  a  aloagh,  and  tbu> 
etacnat*  the  contenls ;  this  secondary  operation  may  be  performed  hr  a  bistourt 
or  trocar  imttead  of  the  catutic    He  dcnomlaatea  it  the  operation  '  <»  dfu 
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■t  ny  r&to.  puzxlcd  by  modificatioDfl  of  disejue  and  conflicling  evidence,  which 
tend  to  ubacure  tbo  cluor  hij/tis  of  tlio  pruiteoco  uf  fluid.  Under  Bucb  circum* 
■tancM  it  ie  olwavs  sdviiuible,  previously  tn  tapping  the  chc9t,  to  oxploro  the 
part  in  Buch  a  niaaner  as  «hitll,  at  aiw  raUj,  inllict  uo  injury  on  the  patient, 
although  it«i  n^ult  may  coQTincfi  u»  of  tfa»  inutility  of  a  further  operation.  For 
this  purpoee,  the  grooved  needle  waa  inrented  and  u$ed ;  but,  although  appli- 
cable to  many  other  purpose*,  it  is  at  best  a  cluuisy  and  inefficient  uistrument 
for  exploring  the  cbedt,  and  frequently  baa  left  u»  aa  much  in  doubt  after  ita 
withdrawal  aa  prcnoua  to  iia  introduction.  The  ^ocii-e  i«  so  eanly  obHtructed 
bj  the  tissuee  through  which  the  instrumoat  pa^ises,  or  by  small  paittclea  of 
lymph,  as  to  render  the  eacape  of  fluid,  \>rhiciL  may  rt»nlly  exist,  a  matter  of 
great  uncertainty.  An  instrument  admirably  adapted  for  exploration  has  been 
contrived  by  Dr.  Babington.  It  consists  of  a  ntcdie  contained  in  the  smallest- 
nsed  ninula }  thia  ia  passed  between  the  ribs  into  the  su5{)ected  apot ;  the 
De«d1e  is  witbdmwn,  and  the  escAp«^  of  fluid  from  the  tu\m  at  oucm  indimtes  the 
\  existence  and  oature  of  the  abnormal  ^ecrulion.  A  further  inTestt^atioti,  as  to 
I  the  nxe  and  direction  of  the  carity,  may  also  be  obtained  by  intraducing  a  fine 
I  silver  probo  through  the  canula.' 

*  Secondly,  with  respect  to  the  operation  itself,  Mr.  Cock  observes : '  The  tromr 
land  canula  which  I  have  found  best  adapted  for  general  use  ih  about  one-twelfth 
.of  an  inch  in  dt&meter,  and  about  two  inches iu  length,  exL-]u»ive  uf  the  handle. 
1  prefer  a  circular  to  an  oval  inatruoiont,  as  the  fonnor  is  more  easily  introduced 
'and  doesle^  injury  to  the  intercostal  muscles,  whose  fibres  are  perpendicular 
to  the  long  diameter  of  the  oval  eantUa.  The  small  canula  has  many  advan- 
tages; its  introduction  is  easy,  and  attended  with  little  friction;  it  givfjt  but 
very  slight  paiu,  and  It  is  calculated  to  elude  the  nerves  and  vessels;  on  its 
Itrithdrawal,  the  opening  which  it  has  mmle  becomes  immediately  and  fwrma- 
Bently  closed,  thus  at  once  restoring  tbe  integrity  of  the  cavity  which  has  been 
entered  ;  it  is  adapted  to  all  ages,  trom  the  infant  to  the  adult,  and  can  hardly 
r£u]  to  find  it<i  way  between  the  ribii,  however  narrow  the  int(?rea<itAl  space  may 
ibe:  tgtan,  it  insures  a  slow  and  gradual  evacuation  of  the  fluid,  and  enables  us 
>to  avoid  the  admission  of  air;  at  the  name  time  allowing  a  better  opportunity 
for  tbe  lunga  to  expand,  and  enable  us  more  eiFactually  to  empty  the  cavity.' 
Mr.  Cock  tbua  conrJudos :  '  It  now  only  remiiina  for  me  to  describe  the  opera- 
tion itself,  which,  as  regards  the  paiu  it  intlicts,  is  so  trifling,  that,  by  avoiding 
all  unnocespary  disjilny  and  prpparatiim,  the  patient  may  bo  led  to  consider  it 
as  little  more  than  th»  sequel  of  the  discipline  to  which  hu  ia  occasionally  eub- 
iected  when  it  is  comddered  essential  to  make  a  thoroufili  e^csminatiou  of  his 
cheat ;  the  same  position  of  the  body  being  alike  adapU-d  for  tbu  one  process  as 
for  tha  otiier.  It  will  be  found  most  i^unveuieut  to  lot  tbe  jiatient  sit  acriMwthe 
lodfSoaa  toadmit  of  bis  body  being  readily  lowered  and  supported  over  its  edge. 
Ths  spot  having  been  determined  upon,  it  is  adviaabk  to  uinke  a  small  puncture 
in  tba  akin,  jost  at  the  upper  edge  of  the  rib,  with  a  namiw^bladed  lancet ; 
through  which  opening  the  exploring  needle  and  subsequently  the  trocar  may 
be  inserted.  This  prelimionry  step  is  not  absolutely  necessary ;  but  as  tbe  skin 
u  by  fur  tlie  most  impt-netrable  and  rusiattng  of  the  tissues  to  be  traversed,  its 
previous  dlvtMon  will  render  the  introduntion  and  withdrawal  of  the  canula 
'more  easy,  less  forcible,  and  attended  with  a  nimor  degree  of  pain  and  alarm  to 
the  patient.  The  exploring  needle  having  been  first  introduced  and  the  pre- 
sence of  fluid  ascertained,  the  trocar  and  canula  may  then  be  carried  into  the 
chest  through  the  same  trock^giving  the  instrument  a  slight  obliquity  upwazils, 


wbicU  Tcill  onnblc  it  to  clcnr  tho  edge  of  the  rib.  The  depth  to  which  the 
trocnr  muRt  ho  passed  will  of  counio  depend  much  on  thp  rhirknen  of  the 
parietets  the  pnoseuce  of  fftt,  muacle,  or  oedema,  for  which  due  allnwuice  nhould 
be  mndn ;  and,  in  most  instances,  the  penetration  of  thn  pleitm  will  be  nppn- 
oBted  by  the  sensation  conveyeil  to  the  fingers  of  the  operator,  ettpAdftllr  if  the 
integmuoat  fana  been  preTiotwl;  inciwd  ao  u  to  diminish  mateiiaU;  the 
fricti'tn. 

'  The  remainder  of  the  operation  consist*  in  getting  rid  of  as  much  fluid  as  \ht 
Ktningth  and  condition  of  the  patient  vnW  boor,  and  carefully  avoiding  the  »d- 
aiimon  of  air  into  the  cavity.  On  withdrawing  the  trocar,  the  fluid  will  kt 
flrst  be  found  t^y  flow  in  a  ateady  and  equable  atream,  slightly  augmented  io 
force  at  each  expiration.  After  the  lapee  of  a  shorter  or  longer  period,  the  flow 
will  become  chechcd  at  each  inspiration,  and  then  the  body  of  the  patient 
ihould  be  gently  lowered  into  a  horixontal  posture,  and  turned  slightly  on  to  tb 
aflected  Fide,  so  ah  to  bring  the  carity  directly  over  the  opening ;  and  in  Oat 
position  he  should  bo  duly  supported  by  aasistanta.  The  fluid  will  now  reoosk- 
mence  flowing  in  an  uninterrupted  atrearo  ;  and  when  it  again  begins  to  flitf.A 
itill  further  quantity  may  be  obtained,  if  the  state  of  tho  patient  permit  it,  In- 
directing  an  aaMtft&ut  to  make  steady  and  cunlinuoua  preMure  op  tho  lower  pnrt 
of  the  chest,  by  grasping  it  on  either  side  with  the  hnnd.  This  may  be  kept 
up  for  a  period  varying  from  a  few  fleconds  to  a  minute,  until  a  cantinoou 
stream  can  no  lunger  bo  obtained,  when  the  canala  should  ba  immedistflf 
withdrawn.  The  groatest  care  should  be  taken  to  remove  the  tubo,  and  ilmd 
cloao  tho  opening,  wliilo  the  cheat  of  the  patient  is  yet  in  the  grasp  of  tbo  iMsU 
ant;  for,  if  he  relax  the  pressure  while  the  communication  with  the  plsunl 
cavity  be  still  open,  idr  will  Infallibly  runh  in. 

'  During  the  whole  pr(K;c!M  of  eracnution  the  unremitted  stteutiom  of  tb 
operator  should  be  directed  to  the  stream  of  fluid,  which  he  should  never  tUov 
to  become  completely  interrupted  during  the  eflbrt  of  inf^iration.  Tht*  adiniit- 
sion  of  the  slightest  qonntity  of  air  is  inimediatetly  indicated  by  a  peculiar  reck- 
ing noise,  which  cannot  be  mistaken,  and  which  should  be  the  signal  for  tliQ 
prompt  withdrawal  of  the  CRnula.  The  wound  requires  nothing  but  the  sppli- 
catioD  of  a  ^niall  dossil  of  lint  and  a  strip  of  plaster ;  and  the  patient  may  tliei 
be  laid  down  in  bed.' 

Of  late  years  M.  Chassaignac  has  introduced  a  plan  of  treat- 
ment for  the  healing  of  sinuses,  and  cure  of  deep-seated  ab- 
scesses and  extensive  collections  of  matter,  by  what  he  twin* 
*drainage-tubea.*  His  plan  consists  in  procuring  an  india- 
rubber  tube,  having  a  diameter  of  about  one-sixth  of  an  indu 
and  perforated  at  frequent  intervals  by  notching  it  with  scisson; 
and  then  introducing  this  into  the  abscess  or  sinns,  so  as  to 
allow  the  matter  continuously  and  uninterruptedly  to  exude 
through  the  perforations. 

This  method  has  more  recently  been  employed  in  the  treat- 
ment of  empyema ;  thus,  after  the  ordinary  operation  of  para- 
centesis, a  firm,  long  iron  probe,  somewhat  bent,  and  having  a 
strong  piece  of  silk  passed  through  its  eye,  is  introduced  into 
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the  opening  and  directed  towards  the  lower  and  bnck  part  of 
the  cavity;  the  end  of  the  probe  is  then  made  to  press  agrainst 
the  sides  of  the  thoracic  walls,  so  tliat  it  may  be  felt  externally 
between  the  intercostal  spaces,  when  an  incision  is  to  be  made 
upon  it,  and  the  probe  brought  through  the  opening  thus  made. 
Having  secured  the  droinage-tulM)  to  one  end  of  the  silk,  it  is 
to  be  drawn  through  and  brought  out  externally,  and  the  two 
ends  of  the  tube  tied  together  outside. 

The  plan  has  been  tried  in  this  country  on  several  occasions,* 
but  has  not  found  many  advocates ;  the  usual  method  as  above 
Ijiven  being  genei-ally  preferred. 

Fistulous  openings  may  become  permanently  established,  and 
the  surgeon's  attention  is  sometimes  directed  towards  effecting 
a  ouxe.t 

2.  WoiiruIsofihemediaMiTiatpericardiumyand  hf^art — Wounds 
of  the  mcdiaatina  generally  compromise  the  parts  contained 
therein,  such  as  the  large  vessels,  nerves,  oesophagus,  &c. ;  they 
are,  therefore,  attended  with  serious  results,  and  take  on  the 
characters  of  the  major  lesion.  But  now  and  then  no  impor- 
tant structure  is  implicated,  the  weapon  or  instrument  merely 
entering  the  loose  cellular  tissue  of  which  the  space  is  composed : 
a  circumstance  already  alluded  to  when  treating  of  foreign 
bodies  in  the  chest,  where  a  case  was  related  of  the  anterior 
mediastinxira  being  traversed  from  side  to  side  behind  the 
sternum,  without  any  important  structure  being  involved.  This 
class  of  accidents  is  rare,  and  when  they  occur  they  are  liable  to 
followed  by  inflammation  of  a  diffused  character,  which  is 

:ceedingly  prone  to  run  on  to  suppuration,  or  may  by  contiguity 
iset  up  pleurisy  and  pericarditis.  In  any  case,  a  guarded  prog- 
nosis must  be  given.  The  s^'mptoms  are  exceedingly  obscure, 
and  are  of  a  negative  chaiucter  only,  viz.  the  absence  of  signs 
of  pleurisy  and  pericarditis,  and  yet  the  presence  of  inflamma- 
tory symptoms.  When  suppuratiop  takes  place,  it  will  often 
induce  pyiemia  and  death,  without  giving  any  external  evidence 
of  its  existence.  Some  surgeons  have  recommended  the  tre- 
phining of  the  sternum  in  cases  where  deep-seated  suppuration 
is  anticipated  ;  but  this  measure  can  seldom  be  had  recourse  to, 
inasmuch  as  there  is  so  much  obscurity  that  no  accurate  diag- 

^»  See  ^f^ld.-Chir.  Tram.  vol.  xUi.  p.  231. 

t  On  Itit)  treatment  of  fUtula  after  empyema,  see  Archiv.  dtr  lleilkmnie, 
p.  84,  1^01.     Boiiiot  advocatee  the  iiiJL>i:tion  of  lodJDO  into  an  empyeniic  cftvi^. 


nosis  can  be  nude.     Where  woiiuds  of  the  media.Btiiia  are  com- 
plicated with  fracttired  stemum,  &actured  ribs,  wouudB  of  the 
lungs,  heart.,  &c.,  the  conditiouB  are  rendered  much  more  serious. 
Wounds  of  the  perieardium  seldom  occur  alone,  being  most 
fi*equeutly  associated  with  other  severe  lesions.     They  are  gene- 
rally complicated  with  wounds   of  the  heart,  internal  mam- 
mary artery,  diaphragm,  cesopliaguB,  &c.,  to  which  iiidividuU 
lesious  reference  must  be  made.    But  when  the  pericardium  is 
alone  involved,  the  wound  will  give  risje  to  pericarditis;  the 
symptoms,  diaguosis,  prognosis,  and  treatment  of  which  must  M 
be  learned  from  the  standard  medical  works.     Death  need  not  ■ 
be  the  immediate  result  of  a  wound  of  the  pericardium,  as 
proved  by  the  case  quoted  by  Sir  A,  Cooper ;  viz.  that  of  a  man 
who  was  wounded  by  a  reaping-hook  deeply  throngh  the  carti-  J 
lages  of  the  ribs.     The  wound  was  small;  the  man  had  the  I 
appearance  of  one  having  sustained  a  dangerous  injury,  and  in 
two  or  three  days  he  complained  of  much  pain  in  the  region  of 
the  heart,  and  a  quick,  small  pulse ;  he  shortly  began  to  swell, 
and  could  not  lie  down  in  bed  :  he  lived  for  two  or  three  weeks,  ■ 
and  after  death  an  eft'usion  of  bloody  pus  wa*  found  in  the  peri- 
cardium.     Henneii  relates  a  case,  where  there  was  a  bavonet- 
wound  of  the  pericardium   and   diaphragm,  and   where   the 
patient  recovered  from  its  immediate  efl'ects,  but  succumbed 
to  pneumonia  thx'ee  months  after.     The  heart,  in  this  case, 
was  found  adherent  by  long  fibrinous  bands  to  the  pericardium. 

For  further  references  to  wounds  of  the  pericardium,  see  tlifl 
annexed  table  from  Fischer. 

Wounds  of  the  heart  are  for  the  most  part  met  with  in  gun- 
shot wounds,  but  they  miiy  be  seen  in  the  other  forms,  namelj'^ 
in  the  incised,  punctured  or  lacerated  varieties. 

Some  authors  have  divided  them  into  penetrating  and  non- 
penetrating wounds,  according  as  they  involve  the  cavities  or 
porietes  of  the  heart :  tliis  subdiriaiou  is  of  little  practical 
importance,  for  both  are  attended  with  equally  fatal  results  j 
death  taking  place  either  immediately  &om  hsemorrliage  or 
consecutively  from  acute  poricarditis. 

The  following  statistical  tables  of  452  cases  of  wounds  of  Ite 
heart  and  pericardium  are  taken  from  Dr.  Fiacher^s  work,* 
which  contains  a  very  exhanstive  article  on  the  subject,  com- 
prising a  short  abstract  and  analysis  of  all  the  recorded  caaes. 

■  Dr.  G.  Fischer,  Uebfr  die  Wunden  den  Ilersam  und  de»  llentnitMi. 
f.  kiin.  Clin,  van  Laiujenheck^  I83ti,     BoDti  ix.  p.  G7I, 
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The  symptoms  are  exceedingly  uncertain,  but  the  most  impor- 
tant one  is  the  presence  of  a  lesion  in  the  neighbourhood  of  the 
heart,  with  e3:temnl  bleeding,  followed  by  all  the  signs  of  suddea 
internal  hcemorrkage ;  this  latter,  however,  is  by  no  means  bo 
freqmmt  or  so  considerable  afi  is  generally  imagined,  for  the  blood 
poured  out   into  the  pericardium  soon  eoaguhites,  and   thoa 
prevents  further  effusion :  again,  the  blood  may  make  its  way 
into  the  mediasiina  or  pleura;,  and  complicate  matters.  DytptusA 
is  by  no  meaiis  a  constant  uccompanimcnt,  for  it  may  be  absent^ 
or  come  on  gradually,  or  become  immc<liately  intense.     Dnpuy- 
tren*  observed  a  peculiar  tremor  about  tho  heart,  with  weaken- 
ing of  the  arterial  pulsation,  attended  with  an  nndnlous  crepita- 
tion or  peculiar  bruit.     The  pulse  is  often  unequal,  small,  and 
intermitting.     The  acate  pain  in  the  sternal  region,  remarked 
by  some,  is  neither  constant  nor  certaiiu     The  position  also  of 
the  patient  is  by  no  means  characteristic,  for  some  lie  on  the 
left  side,  others  on  the   back,  witliout    inconvenience,  wtuht 
some   cannot  lie   down   at  alL     Auseultalion   is  of  but  httle 
assistance.! 


*  Levant  oralet  de  Clin.  chir.  2^  6A.  1839,  torn.  lii.  pp.  fiOI  et  wiq. 

t  Fischer  f^Toa  the  followLDg  nnalyeis  oUbe  ntuAtion  of  tlie  wound  : — 

2o8  ata&a  m  front  of  the  thorax,  of  wbicli  105  were  tm  the  left  side  uni  % 
on  the  light  side,  HO  orer  the  sternum  and  regiou  of  thu  henrt,  and  25  uaceiuia. 
There  were  al»o  5  cawa  on  the  Interal  re^on  of  the  cheet,  20  cases  from  woandi 
of  the  abdomun  and  11  chs(«  from  behind. 

He  obeeired  that  djnccpo  or  collnpae  was  the  firet  and  moat  important  sjnnp- 
tora,  and  might  occur  ereo  at  the  moment  uf  receipt  of  the  mjiuy,  or  not  uiit 
place  until  some  time  after,  and  heuce  he  cla&dties  the  caeea  into  three  alv 
gories,  accordiof^  to  the  rapidity  of  the  derelopmeiit  of  thU  s^rtnptom. 

Thuji  in  87  cajnw  where  it  waa  recorded  the  following  results  were  notioed. 

Thfjvrtt  aety  where  the  collap*)  occurred  at  the  time  of  the  accident,  compriMd 
30  caeoa,  of  which  20  were  punctured  and  iociBed,  6  gun-ahot  and  4  laceimted  cwl 
ruptured  wounds.  The  ffymptoms  lasted  from  2  minutes  to  4  hntm ;  and  dettit 
^eiK-nilly  followed  &om  a  few  minutes  to  2  montha,  most  freqaentlv  from  tJM 
6th  l4i  the  10th  day. 

The  mrimd  tet,  where  the  collnpne  was  not  immediate,  bat  cuncoo  aow 
muments  after,  were  38 ;  of  thet^e  33  weie  punctureil  and  incised,  2  gun-shot  ud 
S  rujitured  wounds,  hi  one  of  these,  the  wounded  poison  could  run  450 
another  ascended  several  step-t,  a  third  walked  1^  mile. 

'flic  third  if/,  where  the  coUapee  did  not  euperveoe  for  some  time,  but  onW 
on  duritj^f  the  ]iri)(rrfMS  uf  the  case,  compri^  It)  instances,  20  of  which  wcM 
inciAed  and  punctured  nud  ^  gun-.Hhiit  woiindit. 

In  them  the  collapse  was  due  probably  to  the  giving'  way  of  the  clnt  or  p)ii^ 
Sn  the  heart,  and  seconclarj  hromorrha^e.  Such  hiemorrhsge  may  occur  n]]  it 
Dce,   or  may  he  repeated  nt  iiitervoLt ;  it  is  generally  produced  by  incauooos 
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These  wounds  are  generally  considered  mortal,  death  taking 
place  immediately,  or  in  a  few  days.  Immediate  death  is  gene- 
rally caused  by  the  sudden  arrest  of  the  heart's  action,  induced 
l»y  one  of  two  causes — either  by  the  at!cumuiation  of  blood  into 
the  pericardium,  pressing  upon  the  heart  and  causing  cessation 
of  its  action,  or  by  a  suddenly  deranged  cardiac  innervation 
depriving  the  heart  of  its  contractile  powers,  as  seen  in  those 
caaes  of  sudden  death  where  little  or  no  blood  is  fonnd  in  the 
pericardium.  There  are,  however,  some  instances  of  recoveiy. 
Dupu^-tren,  indeed,  takes  a  rather  favourable  view  of  theso 
cases,  regarding-  them  as  not  being  always  mortal,  and  ho 
instances  the  fact  of  acupuncture  of  this  organ,  a<lopted  for  the 


moTing.    Some  caaes  wen  going  on  well  for  23  days,  when  sudden  death  took 

Intenne  ansietf/  and  fear  neldotn  Rornes  on  at  tho  momnnt  of  tho  ftcddrmt,  hut 
Bome  littlu  time  uftur,  itud  id  cuiuiiilcn-d  Ijy  Fucbcr  to  bu  duo  to  coinpre.v<inti  of 
the  heart  aiid  luiiga  from  interuat  bleeding.  It  may  not  coin«  nn  for  nome  tiiiiD 
tSter,  as  in  the  caae  wh«re  tkere  vrta  perforation  of  the  aorta,  whori^  the  patient 
walked  to  the  bo^ital  and  it  waa  difikult  to  pi'muode  hlin  to  et&y,  when 
tadden  and  intense  anxiety  with  fear  caiuti  on,  followed  by  dcnth.  Doath-fear, 
desth-pangn,  thu  pttCuUnr  asi>eet  of  unii  huving  niortAl  wounds,  are  ofhrn  pruwtiit ; 
then  the  patient  on  requesting  not  to  be  moved  may  assume  a  qmK  calmitau. 

The  Kca/cneM  may  be  due  not  only  to  los9  of  blood  but  to  the  nervous  and 
mental  di^re^on  and  8h4>ck,  which  latter  appears  to  be  by  far  the  most  impor- 
tant point  in  ndation  to  these  wounda. 

The  pain  in  these  cftscs  Fischer  refers  to  tho  wound  of  tho  pericardium  ; 
hd  regards  wuunda  of  tbo  heart  itdi-lf  ns  little  or  not  at  oil  puinrul ;  and 
agrees  with  Btn'er  that  the  abBSiice  of  pain  is  of  diagnostic  value.  Hn  adduces 
Harrey,  OUenmth,  anil  lloitib^rgnr  as  confirming  the  compU'tc  insensibility  of 
the  heart ;  hut  on  the  clhur  hand  lie  quotes  ea«ea  from  Lnpi^yronie  and  Reicbc, 
which  proTC  the  contrary' ;  in  their  cases,  when  the  cardiac  substance  was  touched, 
syncope  immediately  ensued,  and  in  one  case  tho  patient  was  amused  front  hie 
state  of  iiiDpJisibility  fuid  cried  out  from  intense  pain. 

With  regard  la  D^gpnutt  and  the  stnto  of  the  respiration  :  Fischer  Bnda  dys- 
pnoea recorded  in  only  70  cases ;  in  7  respiration  won  normal ;  but  in  general 
the  recpiratoT}'  movementa  were  dillicidl,  and  at  variable  times  dyspncen  came 
on,  endangering  life.  This  dyspna-a  nppeart'd  to  be  due  to  the  compression  of 
the  heart  by  the  t-fTusion  of  blood  into  the  pericardium  and  pleura. 

AuAcuUatiuii  furuishcs  the  moat  varied  resulta ;  the  heart-sonnds  are  some- 
timed  uoratal ;  often  they  are  masked  and  di.-'tont,  and  in  K>me  cases  altogether 
absent 

Ferrua  and  Jobert  maintain  that  an  undulatory  thrill  U  a  constant  and 
pathognomonic  sign;  the  bruit  being  analogiuis  to  that  observed  in  arteiio- 
venous  aneurism. 

F^her  observes  that  there  does  not  exist  any  pntbognamonic  abnonua] 
bruit  in  wounds  of  thu  heart,  and  that  sometimes  no  alteration  in  the  sounds  haa 
been  obaerved. 
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cure  of  cholera  at  Warsaw,  being  attended  with  comparative 
impunity :  he  also  nrges  the  possibilitj'  of  a  core,  as  evidenced 
hy  auimals  killed  in  the  chase,  in  whose  hearts  balls  and  eica- 
trices  of  former  wounds  have  been  found.      Considering  the 
ambiguity  and  uncertainty  of  the  signs  of  a  wound  of  the  heart, 
recovery  from  such  supposed  occurrence  can  only  be  confirmed 
by  the  snbaequent  opportunity  of  post-mortem  examination,  aa 
fn  the  case  cited  by  Sanson,*  that  of  a  medical  student  who 
recovered  completely  in  twenty-eight  days ;  he  was  wounded 
on  the  left  side  of  the  chest  immediately  bolow  the  nipple,  and 
from  the  att-ending  symptoms  it  was  conjectured  that  one  of 
the  cavities  of  the  heart  had  been  peneti-ated  ;  at  the  autopsy* 
some  lengthened  period  afterwards,  a  cicatrix  in  the  heart  was 
visible.     The  ciiae  cited  by  Velpeauf  is  still  more  explicit;  it  is 
that  of  a  coalman,  aged  fifty,  who  died  in  the  Hospital  of  the 
Faculty ;  he  had,  nine  years  previously  received  a  wound  in 
the  left  side  of  the  chest  from  a  table-knife  :  the  pericardiam 
was  found  largely  opened  and  adherent  to  the  parietal  cicatrix; 
fibrous  lines  traversed  the  whole  thickness  of  the  right  auricle 
at  a  point  corresponding  to  the  breach  of  surface  in  the  peri- 
cardium.J 

The  duration  of  life  after  such  wounds  is  variable ;  and  thifi 
variation  is  by  some  considered  to  be  due  to  the  part  of  tlie 
heart  which  is  involved :  thus,  OUivier  d'Angers  §  ^ves  the 
following  summary  of  sixty-one  collected  cases  j 

In  30  oueti  the  wouod  was  la  tho  riglit  Tentride. 
12    „  „  left        „ 

0  „  „  both  ventricles, 
B    „               „  right  auricle, 

1  „  „  left        „ 

7    „     the  wound  iuvolved  cither  the  haso  or  apex  nmply. 

Of  these  twenty-nine  cases  of  wounds  of  the  right  ventricle, 
with  the  exception  of  two,  all  lived  not  less  than,  two  days 
•viz.  4,  5,  8,  9,  13,  15,  20,  23,  and  even  24  days,  respectively. 
M.  Jamain  {These  de  Concours,  Paris,  1857)  has  extended  this 


•  S«e  Nt'^lftton.  Ptithiil.  Chir.  torn.  lu.  p.  472. 

t   Traits  dAnatoinUi  chir.  Xnta.  i.  p.  WJ4.  li™  ^Htion. 

J  Mr.  G&r  has  deposiuxt  in  tho  SIuhhuio  of  the  Orsat  Northern  ITospital 
a  heart  which  had  received  a  punctured  wound.  The  patifot  lived  0  davs  ;  lh«t 
was  reaaon  to  believe  that  the  wound  did  uot  ext'tiid  quite  through  the*  wallj 
of  the  loft  ventricla ;  hut  tbnt  fluUsequently  the  force  of  the  bluod  causi^d  tlm 
toutnmiu^''  portion  to  ^ive  way  and  thitii  cause  euddec  death.  TL«  op«iuog  id 
about  the  size  uf  a  Xn.  Tt  cflthf  Icr. 

J  Didionnairt  de  MSd^  art. '  Cujur.' 
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aquiiy,  and  has  endeavoured  to  determiiie  the  relative  fre- 
uency  of  wounds  of  the  different  regions  of  the  heart.  In  a 
ollection  of  121  cases  there  were — of  wounds  of  the 


Sight  Tentricle  43 

Left        „  28 

Apex  and  base  of  heart  7 

Both  ventricles  0 

Bight  auricle  8 

Left        »  2 


InterventricuW  septa  2 

Both  Buriclea  1 

Left  auricle  and  ventricle  1 

The  whole  heart '  1 

Coronaiy  artery  2 

No  precise  indication  17 


In  the  121  cases,  instant  or  very  rapid  death  was  observed  in 
1  cases,  thus  distributed : 


Bight  ventricle  6 

Left         „  6 

The  two  ventnclee  4 

Non-penetrating  wound  1 


Left  side  of  heart  1 

Heart  crushed  1 

Wound  of  heartnot  indicated  1 
Coronary  artery,  1 


The  following  are  the  statistics  by  Dr.  Fischer  on  the  dura- 
ion  of  life  in  276  cases,  where  death  was  not  immediate. 

Deaths  not  Ihuediate. 


Cms. 
No. 

Time. 

Punctured 
wound. 

iDcUed 
wonnd. 

Onn-diot 
woond. 

Baptnred. 

37 

1  hour 

6 

26 

3 

3 

46 

From  I  to  24  boors 

5 

25 

8 

8 

74 

1  day  to  I  week 

7 

60 

6 

1 

40 

2Dd  week 

2 

31 

2 

6 

8 

Srd  week 

4 

3 



3 

4th  week 

— 

2 



1 

6th  week 

— 

— 

, 

2 

7th  week 

1 

— 



1 

10th  week 

— 

— 



2 

2  months 

— 

1 



1 

6  moDths 

— 

. — 



1 

'4 

9  months 

1 

3 



67 

Uncertaia 

4 

16 

16 

23 

Longest  Duration  of  Life. 


ranctnred 

Inrlwd 

Gunshot 

wound. 

wound. 

wuund. 

Right  ventricle 

18  diiya 

18  days 

i  months  6  days 

12  days 

Loft 

21  days 

9  weeks 

10  weeks 

8  diys 

Both  rentricles 

8.^  months 

6  dayt) 

— 

1^  hours 

Rifrbt  auricle 

Long  time 

16  days 

— 

14  hours 

Left.         „ 

2  dayn 

2^  hours 

— 

2  (lays 

Septom     ventricu- 
lorum 

12  days 

12  days 

4  hours 

10  days 

A.pex 

1  day 

20  days 

7  days 

9  honrn 

Btose 

— 

— 

7  days 

— 

CoronaiT  art. 
Pericar^um 

8  davB 

— 

— 

— 

2  or  3  weeks 

Several  days 

2  days 

8  days 

For  reference  to  these  cases  see  Fischer,  op  cit. 
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The  duration  of  life  does  not  bear  any  proportion  to  tl 
extent  of  the  wound ;  thus,  in  the  well-known  cose  quoted  i 
most  French  works  of  the  celebrated  first  pienadier  of  France, 
who  received  a  lance  wound  between  the  sixth  and  seventh  ribs, 
whicli  implicated  the  anterior  parietce  of  the  left  Tcntricle  of 
the  heart,  it  caused  immediate  death ;  and  on  examination  half 
an  hour  afterwards,  the  pericardium  presented  a  rent  of  four  to 
five  centimetres,  and  contained  but  little  blood ;  the  wound  in 
the  heart  was  very  small  and  very  superficiaL     Again,  in  the 
year  1728,  one  of  the  ladies  of  the  Sardinian  court  ran  a  long 
gold  needle  into  the  chest  of  her  husband,  whilst  asleep,  and 
caused  his  sudden  death :  on  examination,  the  right  vcutricie 
was  found  pierced  through  and  through.     The  thinness  of  the 
parietes  of  the  auricles  is  not  the  cause  of  a  more  rapid  death ; 
thus  in  the  case  of  the  Due  de  Bern,  whoso  right  auricle  was 
traversed  by  a  saddler's  awl,  he  lived  eight  hoiurs  ;  and  in  the 
case  quoted  by  Blagny,*  where  the  right  auricle  was  wouinlft], 
the  patient  survived  five  days. 

The  direction  in  which  the  wound  is  made  will  materiallr 
affect  the  duration  of  life ;  thus,  if  made  in  the  course  of  the 
muscular  fibres,  there  may  be  little  or  no  haemorrhage ;  bat 
if  the  heart  is  cut  across,  the  edges  will  separate  to  a  great  ex- 
tent, and  sudden  death  occur  &om  the  immediate  gush  of  bU* 

The  following  recorded  cases  ate  insUiicee  of  long  sumvdl  after  wouni*  if 
the  lieart  Hreschet  t  quotia  the  case  of  n  man  who  waa  thriist  against  a  wtll 
by  tho  shaft  of  n  cart,  naiuin);  fracture  of  tliu  ntemuni  aiul  tbe  fourth,  fifth  u>l 
Bixth  tihs^  and  IncvratioD  of  tbe  pencardiuiu,  with  suptuiidal  leidon  of  tbe  left 
Teiitriele  to  tho  depth  of  one-third  of  its  Bubalance  ;  he  lived  twelve  daw:  flo 
exH-iiiiiiution,  there  wait  no  fluid  in  tbe  poricardium,  but  a  hjfCf.  quantity  of  blood 
in  the  left  jileura.  Femu  relates  tho  case  of  a  man  living  tweutj  daT»«ill> 
R  alcewer  trnvfraing  tht?  bt-itrt  from  ftido  to  sidu.  David  ami  Steward  foiux!  ■ 
piece  of  'wotid,  three  inches  long,  iu  the  right  vButrifjle  of  a  bov,  who  hved  Q'^ 
wei'Jts  after  the  accident.  l>ii|iiiytrL*o,  in  bis  Ltt^otu  ontU*,  records  in  full  tkiM 
caws  of  wound  of  tho  heart ;  one  liviiig  nine  days,  the  secoiul  thre*  wceH  "wl 
the  third  three  days  :  their  perusal  vriU  well  repay  the  attention  o(  tho»e  intet- 
fiflted  iu  (fuch  niatU-ra.  Tliere  i*  a  remarkable  case  of  iiurvival  for  twenty-f«i' 
hoiint,  related  by  Dr.  Bnhiugtuit :  X  "  luarine  fnll  upon  his  bayonet,  vLicb 
entered  the  Abdomen,  passed  thningb  the  M<,n]ii)id  tiexure  of  the  colon,  thnMi|b 
the  KtomiLch,  the  left  lobe  of  tho  liver,  the  diaphra^'m  and  pene*n]iuni,  uA 
tTRvereed  tho  heart  near  the  tricuapid  valve ;  thu-n  penetrated  the  lung,  mJ 
made  it«  exit  at  tho  anterior  part  of  the  chost  between  tho  second  and  third  tibi 
on  the  right  side. 

•  Journal  tU  M6decu%f,  an  xl. 

t  Breschet,  J.,  IUpfrrU>ire  dAnatomu  td  de  Phf/tiolnffief  1826,  torn.  ii. 

J  MetJicai  Jiecordt  and  JirMarches,  p.  69. 
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Much  fbrther  detail  and  many  curious  cases  may  be  found  in 
-works  on  Military  Surgery.  The  popular  notion  of  persons 
springing  up  in  the  air,  when  shot  through  the  heart,  is  not 
verified  by  facts. 

Recovery, — The  general  idea  is,  that  wounds  of  the  heart  are 
mortal,  and  even  now  recovery  is  considered  doubtful  by  many. 
But  of  452  cases,  there  were  72  recoveries.  In  36  cases,  this 
was  proved  afterwards  by  inspection;  but  in  the  other  36,  the 
wound  was  only  conjectured  &om  the  symptoms  present. 

PiiDctoied  wounds  10  cases   8  proved  hy  inspection    2  firom  symptoms. 

Incised  wounds  43    „     21     '  „  22  „ 

Gun-shot  wounds  12    „      6  „  Q  „ 

Lacerated  wounds  7    „      1  „  6  »         . 

72  36  30 


Of  these  60  were  of  the  heart  and  22  of  the  pericardium 

I.  0/^  Heart. 

f  Needles        8  cases 

Punctured  wounds  10  <  Stilet            1    „ 

I  Thorn           1    „ 

,  Knife           10    „ 

Dagger         7    „ 

liicised  wounds  30. 

Poniard         2    „ 

Bayonet        1    „ 

.  Uncertain    10    ,, 

Qun-shot  wounds  7 ;    in  4  halls  left  in. 

Lacerated  and  ruptured  3 

fiO 

U.  Of  the  Pericardium. 

f  Knife        6  cases 

Dagger     4    „ 

Incised  wounds  13 1 

Poniard    1     ,, 

Bayonet    1    „ 

^Uncertain  2 
Gun-shot  wounds  5 ;  in  1  ball  left  in. 
Lacerated  and  ruptured  4 

23 

The  treatment  will  be  mainly  directed  to  prevent  and  arrest 
internal  heemorrhage,  by  absolute  repose,  local  and  general 
employment  of  cold,  and  early  venesection  to  relieve  the  heart ; 
and  to  allay  the  excited  action  of  the  heart  hy  the  administra- 

VOL.  II.  a  & 
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tion  of  belladonna  and  digitalis  internally.  Where  blood  haa 
become  effused  into  the  pericardium,  it  baa  been  suggested  to  j 
lay  oi)eu  the  jwricardium,  and  evacuate  the  blood  and  coagu-' 
lated  niafis,  and  thus  relieve  the  oppression  of  tlie  heart ;  but 
although  this  has  been  recommende<l,  it  has  not  yet  been  put 
in  practice,  probably  owing  to  the  difficulty  of  distinyuishiag 
internal  hemorrhage  into  the  pericardium  from  haimurrhii^i; 
into  other  important  cavities, 

Paraccutcais  of  the  pericardium  is  seldom,  called  for;  it  has 
been  performed  between  the  fifth  and  sixth  intercostal  spaces, 
between  the  ensiform  cartilage  and  the  seventh  rib,  and  bj 
means  of  trepliining  the  sternum.  The  operation  is  best  per- 
formed in  the  fourth  or  fifth  intercostal  s]>ace,  either  by  direct 
puncture  or  by  incision  and  subsequent  puncture,  as  in  para- 
centesis thoracis :  the  precautious  and  mode  of  performance 
are  the  same.* 


8.  Wminde  of  the  vessels  of  the  thorax. — ^Wounds  of  the  inter- 
costal artery  are  occasionally  met  with ;  thus  the  vessel  has 
been  injured  in  the  unskilful  performance  of  paracentesis,  and 
in  the  making  of  iucisions  into  the  chest  without  due  ana- 
tomical knowledge ;  an  intercostal  artery  has  likewise  been 
wounded  in  cases  of  IVacturod  ribs,  and  in  ptvnctniting  womidif 
of  the  chest.  The  effects  will  be  either  external  or  luteniftl 
hiemorrhage.  The  symptoms  of  internal  hsemorrhage  ham 
been  aheady  detailed  at  p.  590,  to  which  reference  most  ht 
made.  This  occurs  generally  in  cases  of  punctured  woiiuth 
or  stabs,  where  the  blood,  not  being  able  to  escape  exiemaltji, 
passes  into  the  pleural  cavity.  ^Vhere  the  ha'morrhage  takw 
place  externally,  in  consequence  of  a  lai^e  and  direct  wound, 
a.  pulsating  jet  of  arterial  blood  may  be  observed,  which  wili 
immediatel}'  apprise  the  surgeon  of  the  nature  of  the  injiu^ ; 
but,  generally  sihoaking,  the  wound  is  small,  and  the  blood 
escapes  continuously,  and  not  per  saltumj  so  that  much  is 
lost  before  the  means  of  checking  it  can  be  had  recourse  to, 
Sometimes  the  blood,  instead  of  escaping  externally,  passed 
into  the  tissues  external  to  the  chest,  as  in  a  case  related  by 
Mr.  S,  Cooper.f    A  young  gentleman  had  been  wounded  by  a 

•  3ee  C'limcni  Leriure  liy  TrouB»ea\l,  the  CUnt'qtit  de  flin/e^-Dim,  v<iL  i. ;  alM 
Mr.  WlieelhouseV  Buweiisfiil  c«t»e  in  the  Mnhcal  Titiir*,  "Sow  3,  IB->'i,  aiid  !>/■ 
Allbutt's  'Clinical  Lecture,'  ZtwicW,  June  ll',  l?(n). 

t  Surgii.^  ViUimary,  p.  1,-lOlj  7lh  udili'jD, 
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penknife,  severing  an  intercostal  artery  about  two  inches  from 
the  vertebral  column  ;  about  eight  ounces  of  blood  immediately 
flowed  from  the  external  wound,  followed  by  an  enormous 
extravasation  of  blood  under  the  muscles  of  the  back,  intense 
pain,  and  high  symptomatic  fever.  In  a  few  days,  in  conse- 
quence of  suppuration  having  taken  place,  an  opening  was 
made,  and  about  a  gallon  of  fluid  was  discharged,  composed 
partly  of  pus,  but  chiefly  of  putrid  blood.  The  case  proved 
tedious  in  consequence  of  the  formation  of  deep  sinuses,  and 
life  was  frequently  in  great  danger;  but  in  the  end  the  patient 
recovered.  It  has  been  suggested,  in  order  to  facilitate  the 
diuj^uosU,  to  introduce  into  the  wound  a  piece  of  card,  which 
will  allow  the  blood  to  flow  out  externally  along  its  surface,  if 
the  artery  be  wounded,  and  internal  haemorrhage  be  suspected. 
The  treatment  of  wounds  of  the  intercostal  artery  will  be  the 
enlai^ing  of  the  external  wound,  and  securing  the  divided  ends 
of  the  artery  by  ligature  ;  but  this  is  by  no  means  eas}'. 

Mr.  Ilnrrison,  in  his  well-known  work  On  the  Arterie*,  thuB  alludes  to  thU 
point :  *  In  cnBe«  of  wuumlB  of  the  lliomx,  in  winch  nu  int«rcf)at«l  artery  hna 
been  opeiiod,  tb«  pntit'tit  mnr  Id-hb  a  c-onttidemlilti  qunntity  of  lilnoil  before  tlio 
aiuigeon  c*n  stop  the  li:emorrtin^'e;  the  artery  lk«  w  d«?p,  and  the  int^rcustal 
Ajiitce  U  to  contiaed,  that  it  Is  almoat  Impossible  to  huld  tha  artery  with  the 
leiuculum  or  forcupA,  for  ihc  purpose  of  applying  a  ligature  upon  it.  The 
•tudent  may  fonu  some  conception  of  the  difficulty  of  tbia  operatioti  if  he  ex- 
pose an  iulerc'Vtnl  artery  in  the  dead  liubjcct,  by  dintwr.tin^  from  the  sitrfrtce, 
Thia  may  aLio  lead  him  tu  reflect  uptm  the  plsue  wkith  have  Wu  proposed  fur 
Mfcuriiig  this  vesael  where  a  ligiiture  cnnnot  be  directly  applied  ;  he  may  eti- 
deai'uur  to  pass  a  small  cur\'ed  needle  round  the  arter}*,  directing  it  from  within 
outwards  j  and  should  thin  lueuaure  be  attcaded  with  mnch  diiliculty,  from 
the  smallnesa  of  the  inciiuon,  be  nmy  observe  bow  uuiuli  it  will  be  fmrilitiittd 
by  enlarging  the  upntiing.  Suppose  it  vcarn  improi-'ticablti  to  piLra  a  ligntiira 
round  the  artery  in  the  living  «ubject,  bo  may  learn  from  his  dissecUon  the 
piwHibility  of  comprewLDg  it  by  other  uoaiw;  thus,  by  placing  a  ligature  on  a 
piec-e  of  s}>or)ge,  and  introducing  the  latter  through  the  wound  into  the  chest, 
then  withdrawing  the  Ugaturo  so  as  to  cmieo  the  distended  sponge  to  make 
preMOre  of  the  vcN<et  agaiiul  the  rib,  and  securing  the  thread  i-xtcmally  over 
a  compress  plnced  over  the  wouud,  he  may  by  the^  means  rusimin  the 
bleeding.' 

A  variety  of  methods  have  been  suggested,  such  as  the 
passing  of  a  ligature  or  wire  around  the  rib,  so  as  to  includo, 
not  only  the  artery,  but  also  the  bone  and  soft  parts ;  the 
introduction  of  metal  or  ivory  plates  into  tho  chest,  drawn 
from  within  outwards  by  means  of  riband  or  silk  thread,  so  aa 
to  compress  the  artery  against  the  rib.  All  these  methods  are 
unjustifiable,  as  they  are  liable  to  excite  severe  inflammation  of 

u  m  i 


the  plenra  and  lang.  Assnlini*  prefers  simply  cutting  the 
artery  across,  so  as  to  allow  it  to  retract ;  and  if  this  plan  fails,"" 
he  recommends  the  wound  to  be  closed ;  should  the  blood  fiud 
its  way  into  the  chest,  it  is  true  the  consequences  will  be 
serious,  hut  not  fatal ;  and  if  the  symptoms  require  it,  the 
operation  for  empyema  may  afterwards  be  performed.  A  small 
quantity  of  effused  blood,  however,  may  be  absorbed,  and  no 
such  proceeding  be  requisite. 

Dt-.  llonnent  says:  'Unfortunately,  we  but  ton  often  are  disappointed  ia 
6udin^:  the  source  of  the  hmmorrbAgcv  and  here  judicioua  pressure  is  our  onlj 
x«MUToe.  In  some  rury  alight  casee  1  have  usod  tho  graduaU^d  cnmpreas  with 
auoceas;  but  if  tbs  sloughing^  is  extensive  nuthin^  but  the  finger  of  an  ii&- 
SLBtaot,  r^ieved  ai  occsaion  may  require,  and  pn^wure  directed  upon  a  coot- 
proBS  placed  along  tli«  course  of  the  Teesel,  or  ao  disposed  aa  to  operate  upon  lu 
bleeding  oritice,  will  be  of  any  aTail.' 

Wounds  of  the  iniemal  Tnammary  ariery.— The  protected 
situation  of  this  vessel  renders  its  injury  exceedingly  rare  ;  still 
there  are  several  cases  on  record.  M,  Tourdes  has  written  ft 
special  monograph  on  thia  accident  in  its  medico-legal  aspect: 
the  result  he  arrives  at  is,  that  the  lesion  occurs  on  the  right 
and  left  sides  in  equal  proportion  ;  that  in  .more  than  half  the 
cases  it  is  accompanied  with  section  of  the  cartilagua,  and  that 
this  section  always  exists  when  the  vessel  is  wounded  below  the 
fourth  rib :  he  also  remarks  that  all  wounds  situated  at  the  sidw 
of  the  sternum  from  the  first  to  the  seventh  ribs,  and  of  sti£i* 
cient  depth,  should  always  engage  our  attention,  and  be  re* 
garded  as  suspicious. 

The  results  may  be:    1,  external  hsemorrhage ;   2,  lja*inw-| 
rhage  luto  tlie  anterior  mediastinum  ;  3,  l«emorrhag«  into  lie 
cavity  of  the  pleura;  4,  haemorrhage  into  the  cavity  of  the 
pericardiitm ;  besides^  the  injtiry  is  not  uu&equently  compb*  I 
cated  with  wound  of  the  lung,  heart,  or  diaphragm. 

The  symptoms  will  be  those  of  haemorrhage,  in  addition  to  I 
those  of  any  complication  which  ma^  exist. 

The  prognosis  is  always  imfavourablo ;  mnch  internal  effu- 
sion of  blood  takes  place,  and  death  generally  ensues  from  tie 
hfiemorrha^e. 

The  treatment  consists  in  compression  of  tlie  vessel  iu  tli« 
same   way  as    above  prescribed  in  wounds  of  the  intercostal 


•  MnnnaU  di  Chirvrgia,  pp.  68,  6i*. 
t  ^Hilary  Surffert/,  p.  3r7,  2nd  edition. 
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artery,  and  in  the  application  of  a  ligatare  on  the  vessel ; 
althouf^h  this  latter  proceeding  is  exceedingly  difficult.  In  the 
first  three  intercostal  spaces  the  artery  may  be  secured  with 
ease ;  in  the  fourth  apace  it  becomes  difficult  to  reach  j  the 
operation  is  rcry  difficult  iu  the  fifth,  and  almost  impracticable 
in  the  sixth  space.  It  is  pfrformed  by  making  an  incision  for 
two  inches  along  the  side  of  the  sternnm,  and  in  an  oblique 
direction  from  above  downwards,  and  from  without  inwards, 
forming  with  the  axis  of  the  body  an  angle  of  forty-five  de- 
grees ;  the  centre  of  the  incision  to  be  three  or  four  lines  from 
the  border  of  the  sternum.  Having  divided  the  skiu,  cellular 
tissue,  and  origins  of  the  pectoralis  major  muscle,  the  intercostal 
space  is  brought  into  view ;  the  iutei*costal  muscle  is  now  to 
be  carefully  divided  upon  a  director,  and  the  edges  drawn  apart 
by  retractors,  when  the  artery  becomes  exposed. 

Boron  Lftrrej'  *  niyf>  tlint  he  lias  feeii  Bevernl  cases  of  wounds  of  this  veftnel,  and 
he  propoeea  simply  to  close  the  external  -woiind  m  «s  to  allow  of  con^ilation, 
■ad  by  thia  mtfiins  to  coniiirc?iw  the  vessel.  He  relates  three  caaei  of  thia 
iojiuy.  The  first  case  was  a  sabre- tbrufit,  which  entered  the  chest  for  an  icch 
and  a  half,  dividing:  the  cnrtiLiige  of  the  aevfinth  rib  close  to  the  sternum; 
thitre  waa  great  etliii^ioii  nf  blood,  and  very  severe  taymptons,  so  that  it  wna 
thoagbt  neceHHiry  to  Iny  open  the  wound  and  eVAruate  the  blfxid ;  the  insn 
made  a  good  recovery.  In  the  fiecond  ewe,  a  knife  entered  above  the  CBrliln)^ 
of  the  fifth  rib  on  the  left  side;  the  wuimd  was  closed,  njucb  effusion  of  blood 
fallowed,  and  eerere  tiyniptoms  set  in,  so  much  so,  that  a  puncture  was  obliged 
to  be  made,  whereby  a  pound  of  blood  and  clot  was  evacuated ;  but  tbo  pativut 
lived  only  twenty-unts  diiys.  In  the  third  casu  a  kuir«  vutiri^ly  divided  the 
cartila^  of  the  fourth  rib;  this  was  followed  by  much  bjt-niorrlia^e,  which 
tfnaril,  and  the  wound  wa-s  clo$«'d ;  m  n  few  days  Rigna  of  intt^mul  bn^mor- 
rbii^  endued,  paracentesis  was  performed,  two  and  a  half  pounds  of  blood 
evacuated,  and  a  recovery  resulted. 

Some  years  ago,  n  uiiui  was  admitted  into  the  Heath  Hospital,  having  re- 
««ived  A  stab  of  a  fhaip -pointed  fthriomaker's  knife,  about  one  inch  below  the 
right  stemo-clancular  artjciilaliun,  by  which  the  internal  maramary  arterj'  and 
Vein  were  wounded,  Tht'se  vphkcU  |Kiiirfd  out  their  bla<Ki  coiiliniiBlly,  and  in 
aocb  abundance  into  the  cavity  of  the  pleura,  that  the  lung  became  dreadfully 
oppnased,  and  it  was  deemed  advisable  to  perform  the  operation  of  parncentej^ia 
ou  the  fourth  or  tifth  day  after  the  injury.  A  large  wound  was  made  in  the 
operation,  in  the  expurtntiini  that  it  mi^ht  facilitate  the  e»ca(i«  of  any  coaguluni, 
but  tlie  preenotion  w*aji  found  to  be  unui'Ces^ary,  an  the  bh^HJ  had  remained  lo 
«  t>erfectly  fluid  state,  and  Ihmed  away  with  great  facility.  The  quantity  of 
blcod  tbuii  loet  was  enormoQS — it  must  have  amounted  to  eonae  quarts;  and  aa 
the  voonded  vessels  stilt  continued  to  bleed,  it  is  scarcely  necessary  to  add  that 
the  patient  soon  diod.t 

•  ClmigtM  chir.  t  iv.  p.  101. 
t  Porter  On  Aneuritm^  p,  170. 
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Wounds  of  tlie  larger  vessels  of  tlie  chest  are  for  the  most 
part  fatal,  and  are  attended  with  all  the  symptoms  of  rapiil 
internal  haemorrhage,  death  almost  invariablj-  resulting  iin- 
inediatcly,  or  in  a  few  hours  afterwards.  Some  rare  cases  of 
survival  after  such  wounds  are,  however,  on  record  ;  thu8  Br. ; 
Ueil*  details  a  case  in  which  a  patient  recovered  and  livwl 
for  twelve  mouths  after  receiving  a  stab  which  penetra-ted  the 
ascending  aorta. 

PclUtont  wiites:  'In  May  1802,  s  young  man  was  Lrouglit  to  the  Ilt'iel 
l)l(<u,  'who,  in  ft  duel,  bad  been  run  tlirougb  with  a  full,  wbicb  cntenNl  ■born 
tbd  ri^bt  nipple  and  came  out  at  tbo  U'ft  loiu ;  tbe  meet  nlHnnin^  symptKmt 
w^n-  npprL'b ended,  but  several  daya  olapAeO  without  nny  «ertoua  comptiiiiiti 
tnlting  pbicc.  Tho  patient  wam  bled  twice,  and  kept  nu  very  low  re^mcfl. 
Everything  went  on  quietly  for  a  fortnight,  wh^n  he  bogiin  to  complain  if 
severe  pwn  in  the  loins,  which  wns  relieved  by  the  vrnTm  bath.  lie  eetnn'.'d  ti> 
be  recovering;  he  got  up,  and  went  to  walk  in  tbo  garden  alliitUni  to  the  nek, 
but  the  pain  in  the  loins  quicily  returned,  attended  with  dirtit-ulty  orbreathiof 
with  conatipation,  and  wakofuluesa.  Hebcounc  now  verr  iiii^wtient  and  out  of 
temper  at  not  being  relieved.  On  July  15,  two  months  after  the  arciJeflt. 
there  waa  remarked  a  deCorniity  of  the  spine,  about  the  eighth  dorwd  vertelmt 
The  patient  grvw  rapidly  wnrse,  and  died  in  the  utmost  agony,  aayiDg  thiil  k» 
felt  anffbcBled ;  aad  tore  ofT  his  shirt,  so  that  his  chtHii  uiight  be  free  from 
preMure  of  all  kind.  On  thf  body  being  opened,  the  right  oide  of  the  di«*l 
was  found  full  of  blood,  congulatA^d  in  various  degrees;  and  an  opening,  t^ 
dinnieter  of  which  was  equal  to  that  of  a  quilUpen,  was  dct4>cted  in  the  aorti. 
above  the  crura  of  the  diaphragm.  All  the  a<ljnccnt  cellular  ti^eue  wm  in- 
jected with  blood,  and  three  nf  the  dorsal  vertehriD  wcrp  found  cariou*.  Tb<a* 
wiu«  no  mark  of  injury  perceptiblo  in  any  of  the  thoracic  or  abdominal  viwct*' 

Brci^het^  relntfs  the  rase  of  a  wound  of  the  vena  nzygoo,  a  little  bi'low  iti 
f-n  trance  int*i  the  fitiporior  cava,  which  was  followed  by  conriderable  effuiioiirf 
blood,  and  death  re&ulted  on  the  third  day  from  compression  of  the  lung  bj  tbt 
effused  blood. 

4.  Woimds  of  the  ceeopfiagm. — These  are,  for  the  most  part, 
complicated  with  other  icjuries,  and  are  more  appropriati4v 
treated  of  with  wounds  of  the  neck.  However,  it  has  been 
considered  advisable  to  draw  attention  in  this  place  to  woowh 
of  the  thoracic  portion  of  the  oesophagus,  by  referring  to  tli« 
following  case.§ 

A  man,  aged  twenty-four,  wa^  8ta.bbed  by  a  bayonet  in  the  anterior  »oA 
superior  part  of  the  chest ;  it  entered  between  the  third  snd  fourth  ri^hl  ifl*, 
one  inch  frcim  the  atemum.     He  (led  from  his  assassin  fur  half  a  mile,  vitkcul 


•  Hmke*  Zeifft'hrifl,  1S^7,  t.  ii.  p.  iGO. 

t  Clin,  ckinirgicaUy  t.  i.  p.  02. 

I  Op.  cit. 

$  Boyer,  T'-aitf  den  Maladies  thr.  torn.  vii.  p.  320. 


RUPTURE  OF  VISCERA.  615 

feeling  any  pain ;  on  reaching  borne  he  had  coughing  and  spitting  of  blood, 
and  iu  an  hour  after  the  accident  experienced  inexpressible  anguish ;  he  was 
(jing  on  his  right  side,  suffering  from  the  least  movement,  and  complaining  of 
intense  pain  all  along  the  right  side  of  the  chest,  as  far  as  the  haunch.  At  each 
inspiration  and  cough,  ur  escaped  through  the  wound,  sufficient  to  blow  out  a 
raiDdle  seven  or  eight  inches  distant.  On  the  second  day,  respiration  was  much 
embarrassed,  but  the  spitting  of  blood  was  arrested  after  a  third  venesection. 
On  the  third  day,  on  removing  the  dressings  there  escaped  a  lurge  quantity  of 
red  fluid,  of  less  consistence  than  blood  ;  the  respiration  was  more  &ee.  Much 
9uid  ran  out  during  the  day,  and  at  each  time  of  dressing,  and  it  was  suspected 
to  be  the  fluids  swallowed.  OUy  and  coloured  drinks  were  given,  which  in  due 
time  stained  the  dressings.  The  patient  was  now  prevented  taking  anything 
by  the  mouth,  and  was  fed  by  nutritious  enemata.  For  four  days  nothing 
escaped  through  the  wound,  and  he  made  a  gradual  recovery.  Subsequently 
be  had  signs  of  a  large  efiiision  in  the  chest,  when  on  the  thirtieth  day  he 
Fomited  and  rejected  a  large  quantity  of  pus ;  this  flow  of  pus  lasted  for  another 
fifteen  days.    He  ultimately  recovered. 

Foreign  bodies  have  passed  down  the  cesophagns  and  escaped 
through  its  parletes  into  the  chest ;  several  ca^s  of  the  kind 
are  recorded  by  Fischerj  and  are  referred  to  in  the  table  on 
p.  602. 

ContusioTis  of  the  chesty  followed  hy  lesion  of  the  contents  with- 
out any  external  wound,  maj  be  associated  with  the  following 
effects :  firstly,  pleurisy,  and  in  rarer  instances  pneumonia, 
which  come  under  the  more  immediate  cognisance  of  the  phy- 
sician: secondly,  inflammation  of  the  cellxilar  tissue  of  the 
mediastina,  running  on  to  suppuration,  and  producing  dyspncea 
from  pressure  on  the  lung,  or  causing  disease  of  the  sternum, 
in  rare  instances  assuming  the  form  of  a  pulsating  tumour, 
owing  to  the  contiguity  of  the  heart,  and  simulating  aneu- 
rism.* V 

Thirdly,  such  contusions  may  be  attended  with  rupture  of  the 
lung ;  this  hist  accident  is  rare,  but  sevei-al  well-authenticated 
instances  are  on  record.  The  symptoms,  diagnosis,  prognosis, 
and  treatment  wUl  be  the  same  as  detailed  in  wounds  of  the 
Inng,  but  in  these  cases  there  will  be  an  additional  obscurity, 
viz.  the  absence  of  any  external  lesion,  or  fracture  of  the  ribs. 

"Watson,  in  his  work  On  Homicide,  relates  the  case  of  a  carter,  who,  being 
nomewhat  intoxicated,  was  thrown  off  bis  cart,  and  the  wheel  passed  obliquely 
:>Ter  his  chest ;  he  expired  shortly  after.  There  was  no  external  wound,  and  no 
fracture  of  the  riba  ;  but  a  laceration  of  the  right  lung  near  to  the  origin  of  ita 

•  Sir  A.  Cooper  mentions  the  case  of  a  medical  student  who  was  suppoced 
to  have  aneurism,  but  matter  made  its  way  tbrou  gh  the  sternum,  and  a  thorough 
recover^'  was  effected. 
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resselB,  and  there  were  three  pnuiid«  n(  blood  in  the  ri^ht  CAvily  of  Uie  chut: 
the  liver  wu  also  lacerated,  and  blood  ofluaed  in  the  abdomen. 

M.  Gosseliii,  in  Mem.  de  la  Soc,  de  Chxr^  d^  Paritf  toL  L,  lus 
fuUy  eulered  iuto  this  subject,  aiid  adduces  two  cases  of  ruptured 
lung  from  violence,  without  any  external  wound  or  fracture 
of  tlie  ribs,  both  of  which  recovered :  he  remarks  tha.t  when 
a  rupture  takes  place,  there  may  be  a  solution  of  continnity 
of  the  pulmonary  vesicles  without  wound  of  the  pleura;  or 
there  may  be  a  tearing  of  the  lung-ti8sue,  as  well  as  of  tbe 
pleural  envelope;  in  the  latter  instance,  air  and  blood  will 
escape,  and  the  symptoms  will  be  those  of  hydro-thorax ;  thm 
will  be  dulness  at  the  lower  part  of  the  chest  and  sonority  at 
tlie  upper  part,  a  mucous  rale  or  gurgling  opposite  the  site  of 
the  rent,  metallic  tinlcUng,  dyspnoea,  frequent  respiration,  spit- 
ting of  blood,  and  sometimes  cutaneous  emphysema. 

In  the  Jirilith  .\fetlical  Journal  for  Mavch  IP-TO,  there  i«  related  the  c*M  of  l 
boj",  agvd  seTcn,  who  wrb  stnick  down  by  a  cab,  the  wheel  pamting  orer  faU 
chofit.  He  complained  of  preat  pain  in  the  belly  and  on  the  left  side  of  tbf 
cheet,  which  was  dtJl  and  gave  no  evidi-nco  of  respiratory  murmur.  About 
four  houra  after,  there  was  considerable  distension  of  the  interocMtal  apafiCi, 
and  great  djspncea ;  be  died  on  the  following  day.  The  ribs  were  found  UH 
injured,  but  the  lung  wn«  extensively  lacerated,  and  the  pleural  caritj  fiiU  cf 
blood. 

A  Bimilar  iMue  occurred  at  Ony'a  HoBpital,  but  death  ensued  in  two  hvm, 
in  coDsec^uenco  of  the  complication  of  ruptured  liver ;  the  lung'  wati  ruptured  it 
the  lower  edge  of  the  middle  lobe  of  the  right  side,  to  the  extent  of  tfarw 
inches  ;  the  pleural  cavity  waa  Hlled  with  air  and  some  ounces  of  bloud,  uhI 
the  lunjf  partially  collnpwd, 

A  third  caf>e  ie  recorded  by  Dr.  It.  B.  Ponncll,  in  the  DuiUn  Qutaiaif 
Journal,  vol.  xxxviii.  p.  205.  It  was  that  of  a  young  man,  aged  tweoty-foar, 
who  Ured  tea  days. 

Pneumonia  or  pleurisy  may  stipervene.  The  prognosis  is  un- 
favourable, as  the  laceration  is  generally  extensive ;  still,  death 
is  not  always  the  result,  ss  seen  by  the  recovery  of  the  caaw 
brought  forward  by  M.  Gosaelin, 

The  rupture  may  bu  direct,  viz.  at  the  seat  of  injury,  <ir 
indirect,  at  some  distance  off;  and  M.  Gosselin  asks,  how  are  kc 
to  explain  the  rupture  of  the  lung  without  any  fracture  of  the 
ribs?  Is  it  from  shock,  as  is  observed  in  ii^tiries  of  the  brain? 
He  thinks  not :  the  elasticit)'  and  mobility  of  the  ribs  are  too 
great^  and  they  resist  such  shock,  without  implicating  the 
lung-tissue.  Again,  is  it  ft^m  extensive  and  long- continued 
pressure  of  the  ribs  forcing  the  lungs  against  the  spinal  columni' 
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The  lung  is  apongy,  soft,  and  composed  of  cells  freely  commu- 
nicating with  the  bronchi  and  trachea,  and,  when  compressed 
at  one  part,  the  air  escapes  into  another;  and  thus  the  lung 
accommodates  itself  and  does  not  tear :  on  the  other  hand,  in 
order  to  press  the  lungs  against  the  spine,  there  must  be  enor- 
mous force  and  pressure ;  and  even  then  it  is  impossible  without 
fracture  of  the  ribs. 

M.  Grosselin  offers  the  following  explanation  as  to  the  probable 
cause : — that  at  the  time  of  the  injury,  when  the  chest  receives 
the  violence,  the  lungs  ai*e  suddenly  filled  and  distended  with 
air  by  a  foil  inspiration,  and  the  air,  prevented  from  escaping  by 
occlusion  of  the  laiynz,  thus  becomes  pent  up  in  the  lung-tissue, 
and  the  lung  not  being  able  to  recede  from  the  superincumbent 
pressure,  its  tissue  necessarily  gives  way. 

Fourthly,  severe  contusions  of  the  chest  may  be  followed  by 
cerebral  congestion,  owing  to  derangement  of  the  circulatory 
and  respiratory  functions ;  thus,  heavy  weights  falling  upon  the 
chest,  or  undue  and  prolonged  pressure  on  the  ribs,  preventing 
their  free  action,  as  in  the  fall  of  earth  whilst  excavating,  may 
arrest  the  respiratory  fanctions  and  induce  venous  congestion 
and  asphyxia.  There  may  be  in  consequence  epistaxis,  ecchy- 
mosis  of  the  eyes,  congestion  of  the  brain,  &c. 

Fifthly,  contusions  may  give  rise  to  pericarditis  and  carditis, 
as  evidenced  in  the  following  instances : 

A  child  received  a  blow  on  the  chest,  causing  great  pain  and  veiy  violent 
palpitation  ;  he  had  repeated  attacks  of  hsemoptjsis,  and  died  at  the  end  of  six 
montha.  There  was  pericarditis  and  carditis,  and  a  livid  sphacelated  spot  on 
the  heart,  which  extended  into  the  cavity  of  the  ventricle. 

Blancard*  relates  the  case  of  a  peasant  who  was  thrown  under  a  cart ;  he  had 
immediate  pain  in  the  chest,  and  dyspnoea,  with  a  feeling  of  compression  of  the 
heart ;  after  four  days  he  went  to  work,  but  soon  after  had  violent  fever,  op- 
presuon,  and  delirium,  with  insomnia,  extreme  thirst,  and  frequent  syncope. 
He  died  on  the  eleventh  day.  The  pericardium  was  full  of  sanious  pus,  and  the 
parietes  of  the  auricles,  here  and  there,  ulcerated  and  softened. 

Sixthly,  contusion  of  the  chest  may  be  complicated  with 
injury  to  the  heart,  causing  a  rupture  of  its  fibres  or  its  valves. 
The  symptoms  and  prognosis  will  be  the  same  as  those  detailed 
in  Wounds  op  the  Heabt.  Death,  however,  in  these  cases, 
is  almost  always  instantaneous,  although  some  have  lived  for 
several  hours.     There  is  a  preparation  of  a  lacerated  heart  of  a 
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child  in  the  Museum  of  the  Boyal  College  of  Surgeons,  Edin- 
burgh;* in  the  description  of  which  it  is  stated  that  a  cart- 
-wheel  had  passed  over  the  chest  and  occasioned  instant  deatli, 
but  there  was  no  external  wound  or  fracture  of  the  ribs.  Dr. 
Christisont  mentions  two  cases  from  violence,  the  one  caused 
by  a  &.11,  the  other  owing  to  a  blow.  Mr.  Gamgee}  has  col- 
lected 27  published  cases  of  the  kind;  12  occurred  on  the  right 
side,  of  which  8  had  rupture  of  the  ventricle,  and  4  of  the 
auricle ;  10  occurred  on  the  left  side,  of  which  3  were  of  the 
ventricle,  and  seven  of  the  auricle.  In  half  of  the  cases  the 
pericardium  was  intact. 

For  further  information  see  Fischer's  work  on  the  subject 

ALFRED  POLAND. 


•  See  Trang.  Edm.  Med.-Chir.  Soe.  toI.  i. 

+  Wfltflon  On  Homicide,  p.  96. 

X  Researcke$  in  Pathological  Anatomy  and  CUtiical  Surgery ^  1866. 
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INJURIES  of  the  abdomen  are  accidents  generally  of  a  grave 
character,  with  the  effects  of  which  the  surgeon  has  fre- 
quently, bnt  too  often  hopelessly,  to  combat.  To  ensure  a 
careful  and  a  comprehensive  examination  of  the  nature  and 
the  resnlts  of  these  injuries,  it  is  intended  to  consider  the  fol- 
lowing points : 

a.  Contasiou  of  the  parietes. 

1,  Without  rupture  of  viscera. 

2.  With  rupture  of  viscera. 
h.  Wounds. 

1.  Wounds  of  the  parietes  without  protrusion  of  viscera. 

2.  Wounds  with  protrusion  of  viscera. 

3.  Wounds  of  viscera. 

4.  FiatuJsB ;  gastric  and  biliary. 

5.  Artificial  anus. 
e,  Toreign  bodies  in 

1.  The  stomach. 

2.  The  intestines. 

3.  The  cavity  of  the  peritonseum  and  in  the  abdominal 

wall. 

C0NTU8IONS. 

Contusion  of  the  parietes  of  the  abdomen,  without  rupture 
of  any  of  the  abdominal  viscera,  may  prove,  according  to  the 
violence  of  the  injury,  of  serious  importance,  or  trifling  in  effect. 
But  even  a  slight  contusion  of  the  abdominal  wall  must  not  be 
regarded  too  lightly.  A  very  slight  blow  on  any  portion  of  it 
may  produce  symptoms  sufficient  to  excite  alarm,  or  demand 
most  careful  consideration  in  treatment ;  and  therefore  in  any 
case  of  a  blow  or  other  violence  received  on  the  abdominal  wall, 
the   examination   of   the   patient   should   be  conducted   with 
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extreme  caation  and  judgment,  in  order  that  the  ulmosl  amount 
of  mischief  that  may  possibly  resnlt  from  such  an  accidcutal 
cause  should  not  be  OTerlooked.  In  snch  an  examination  it 
should  ever  be  borne  in  mind,  that  the  prcTious  general  coudi- 
tion  of  the  part  injured  will,  to  a  certain  extent,  influence  the 
restilta  ;  and  that  in  judging  of  these  resolts  we  most  look  to 
many  relative  circumstances :  whether  the  abdomen  be  thicklif 
covered  with  fat,  or  diminished  in  size  by  general  emaciation; 
whether  tlie  contents  of  the  stomach  and  intestines  be  consider- 
able in  quantity,  or  whether  the  accident  has  occurred  some 
hours  after  a  meal.  Tliese  and  other  circumstances  should  be 
fully  inquired  into,  and  considered,  before  we  decide  on  the 
probability,  as  well  as  on  the  extent,  of  deep-seated  mischief. 
Kor  will  it  prove  a  small  satisfaction  if  we  can  arrive  at  some- 
thing like  a  i'avourable  conclusion  that  the  bruise  of  the 
integnimeuts  is  not  attended  by  rupture  of  any  viscus. 

Contuaious  of  the  abdominal  wall  (in  which  term  we  include 
merely  tlie  soft  tissues  surrounding  the  cavity  of  the  abdomen) 
are  various  in  their  primitive,  as  well  as  in  their  subsequent, 
conditions.  Such  contusions  are  usually  the  result  of  falls  or 
blows  on  the  abdomen  ;  of  cart-wheels  passing  over  the  body ;  of 
shafts  of  cai*ts  or  carriages  forced  against  it;  or  of  a  quoit  or 
cricket-ball  striking  it.  Such  accidents  will  frequently  be 
immediately  followed  by  intense  pain,  faintness,  and  vomiting, 
without  any  injury  having  occurred  to  the  deeper  tissues. 

A  quoii,  in  falling  towards  tbe  ground,  ftccidentally  struck  a  boj  on  tb« 
epi;2-Astriuui.  The  pain  imtuedintelv  e-xpcric-ncod  wasa^niaio^for  somesecawb^ 
and  wiw  attended  bj  preat  difficulty  in  breathiii;?.  The  boy  was  very  faint  fob- 
Htsquoutlj.  Ueet  ou  a  sofa  for  the  afti^ruoou  vaa  tbc  only  Lreatmeut  adopted^ 
aud  on  tlie  followiDg  day  li«  appeared  quite  wvU,  nor  did  any  ill  eifocta  eoeue. 

There  appears  to  be  a  prevalent  and  a  rather  popular  ides, 
that  tttuiden  death  may  result  from  a  blow  on  tlie  epigastrium 
or  abdomen,  without  any  injury  of  structure,  external  or  internal, 
being  detected  on  examination  after  death.  It  is  therefore  verT 
desirable  to  inquire  if  any  evidence  we  possess  justifies  ub  in 
accepting  the  statement,  that  death  may  follow  immidiaie}<j 
upon  a  blow,  without  any  actual  appreciable  alteiation  orinjim' 
of  parts  contained  within  the  cavities  of  tlie  abdomen  or  thorax. 
It  is  not  ditiputed  for  a  momeufc  that  a  very  violent  concussion 
of  the  abdominal  viscera  may  be  rapidly  followed  by  death; 
but  a  very  violent  concussion  would  act,  not  only  as  a  slMck  to 
the   nervous  system,  but  would   also,  without  doubt^  produce 


marlcod  evidences  of  injured   tissues,  readilj  recognised   on 
examination  after  death.     But  are  there  not  cases  of  sudden 
death  reported  to  have  followed  blows  on  the  abdomen,  in  which 
cases  no  evidence  of  altered  tissue  nor  any  indications  of  bruise 
could  be  found  j*    This  question  we  fear  we  cannot  answer  quite 
satisfactorily.     *  There  is  no  medical  doubt  that  a  person  may 
die  from  what  ia  termed  shock,'  says  Dr.  Taylor,  *  without  any 
marks  of  severe  iiyury  being  discovered  on  the  body  after  death. 
Wo  have  examples  of  this  mode  of  death  iu  accidents   from 
lightning,  or  from  severe  bums  or  scalds,  in  which  the  local 
injury  is  often  far  from  sufficient  to  explain  the  rapidly  fatal 
consequences.     As  instances  of  this  form  of  death  from  violence 
may  be  also  cited  those  cases  in  which  a  person  has  been  sud- 
denly killed  by  a  blow  upon  the  upper  part  of  the  abdomen  or 
on  the  pit  of  the  stomach,  which  is  supposed   to  optjrate  by 
producing  a  fatal  impression  on  the  cardiac  plexus.     Whether 
tbis  be  or  be  not  the  true  explanation,  the  fact  itself  is  undis- 
puted ;  it  is  certain  tliat  a  person  may  die  from  so  simple  a 
cause  without  any  appearance  being  produced,   externally  or 
lltemaJly,  to  account  for  death.     On  the  skin,  there  may  be 
me  marks  of  abrasion  or  slight  discoloration  ;  but,  na  it  has 
been  elsewhere  stated,  these  are  neither  constant  nor  necessary 
accompaniments  of  a  blow.     Convictions  for  manslaughter  have 
taken  place  when  death  has  been  produced  under  these  circum- 
Btauces.*  * 

In  coufiniifttion  of  (liBse  reiiiHrkft,  Dr.  Taylor  rsrcrs  to  n  ease  imported  hy 
Mr.  Wood,  of  J5viry,  I*ancft»hir«i,  in  vol.  xiiv.  p.  213  ol  the  Medical  Giiztita, 
We  havo  copied  the  jcfneral  particular  of  this  cjibp,  thttt  our  renders  mity  draw 
their  own  codcIusIods  reapecting  it.  '  On  the  evening  of  Julj  6, 1840/  writes 
Mr.  Wood, '  I  was  called  to  see  iMrid  Bates,  mt.  31,  wlio  had  suddenly  I'allen 
in  tfac  street  whilst  lighting.  I  found  bim  dead,  and  a&certained  tUat  nlioiit  a 
qaorter  of  an  hour  had  elapsed  nince  he  feU.  He  wa<<  wnriii,  and  covered  with 
perspumtioD ;  his  face  pale  and  cadaverouo;  bin  ejes  cloaed,  the  piipiU  widuly 
diUted.' 

Nineteen  houn*  after  death,  Afr.  Wood  made  an  examination  of  the  bodj,  of 
which  the  following'  are  the  notes. 

*  ExterwU  apptttranct,  Escape  of  bloody  serum  from  the  nostrils ;  black 
ecchymosed  patch  oii  the  bridge  of  the  mwe;  contuaion  uniiw  (he  right  ear; 
■light  liTidity  on  the  upp^r  part  of  the  cbe^t;  contuaion  on  thi*  left  elbow. 
On  taraii^  the  body  on  the  face,  about  an  ounce  and  a  iialf  of  dark  grumouA 
blood  escapod  from  the  nostrils. 

'  Abiiomtn.  Old  adhesiontt  of  the  omentum  in  the  rif^ht  iliac  region ;  arch  of 
ih«  colon  rather  dark ;   Rioninch  cnnlainttd  sorao  hnlf-digcstod  matter,  and 
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prcM'Oted  nunierous  eocbrmoaeil  pMiiU  in  the  mucous  menibnnie  of  the  pcielfrita 
Burfiice  at  the  cardi*c  extremity ;  liver  rather  smidl,  and  preiented  a  alight); 
mottlvd  appearance  od  tbe  aurfare;  kidneya,  spleen,  and  pancreaa  heollhy. 

'  Thtirfu:  The  lungs  collapsed  on  opcaing  the  cheut;  were  mther  daiMjr 
mottled,  bat  healthy ;  congested  piwtcriorly.  Old  adht^oua  between  their 
puntflfior  borders  anr)  pleura  on  v(u'\\.  nide.  MeArt,  healthy;  contained  Tciy 
little  blnod,  which  waa  Hiiid.     The  blood  geoer&lly  in  a  fluid  condition. 

'  Hettd.  Dura  mater  alightly  congested.  iVo  mater  tm  the  turfat-e  of  the 
hrait*  and  w  the  mild  httwtai  the  coMvotuttOH/i  excrtmveijf  cangMted  tcM  darkjUnd 
blood.'  No  Quid  in  the  ventricles.  Substance  of  braiu  healtiiy^  and  without 
any  lesion. 

*  At  the  inquest,  three  wttneasea  atiited  that  Bates  was  intoxicated^  though 
not  so  much  so  but  that  he  could  wAlk  and  stand  unsupported  by  others,— that 
he  talk(>d  a  good  deal  and  challenged  his  antagonist  to  ftght;  that  in  two  ^r 
three  minuU')>,  the  combatanta  bving  'n-itliin  half  a  yard  of  each  other,  Botei 
received   a  fr/t-hemUd  {flute,  but  apparrnily  not  a  arnrr*  oaf,  in   the  pit  af  tV 
doiHttch;  that  he  (v\\  f^n  hid  face,  according  to  the  lirxt  witneaa,  witliin  half  a 
minute ;  according  to  the  second  witm:??,  in  a  moment  or  two ;  aceordicg  to 
the  third  witness,  imatantly,  dead.     The  Gntt  two  witnewes  also  swore  that,  to 
their  npiiiiun,  he  moved  his  arms  In  a  fighting  attitude  after  being  atrucJi,  aad 
before  he  fell;  as  they  thought,  with  an  intention  of  continuing  the  figfat, 
TliH  third  witne&s,  however,  swore  that  there  was  uo  action  of  this  kind.    Ua 
mining  him  frora  the  ground,  which  Wiia  done  immediately  by  the  witooMCB,  a 
few  dropa  of  blond  escaped  from  his  noetrils,  but  he  was  dead ;  and  all  th* 
wilneaaes  ngree{l  that  uo  indication  of  life  wu  observed  in  him  after  he  full 
On  hting  aaked  to  give  my  opinion  as  to  the  cause  of  death,  I  stated  tlint, 
iDOflmueh  aathe  poHt-murtem  appearances  did  not  furnish  any  other oxplanaumt, 
I  unhesitatingly  attributed  it  to  onncusaion  of  tbe  »olar  plexus,  occasioned  bjr 
the  blow,  which,  according  ti  the  evidence  of  the  witnesses,  Dates  had  recctifd 
iu  the  ppigastrium.'   Mr.  Wood  further  atutes,  that  Mr.  P.,  a  mediral  gentlcnui 
asaoc'tatod  with  Mr.  Wood  in  making  the  post-mortem  examiuathiR,  who  alao 
beard  the  general  evidence,  stated:  'The  ciitidiiiun  of  the  membraoes  of  tbf 
bmiu  proved  n  great  aiuotint  of  excitement,  and  that  this  alone  might  hsr* 
been  the  cause  of  doatb."    Tht>  jury,  having  henrd  coiitliuting  medical  opinion', 
gave  tbe  hoaefit  of  the  difference  of  npiiiiuu  to  the  prisoner,  and  returned  as  their 
verdict,  that  l^atea  diod  from  over-exci tomcat.     Mr.  Wo'xl  add^  :   *  The  ojjiniua 
cxpre8J«d  by  Mr.  1*.  appears  to  me  luconsiDtKUt  with  all  medictU  experirace. 
I  think  all  expeiiencvd  pathologists  admit  that,  iu  cat^i  where  sudden  death 
from  violence  ur  acddout  oci'urs  to  an  intoxicated  person^  it  is  usual  to  Gnd  di« 
pi«  mater  turgid  with  dark  tluid  blood,  as  was  ob3er\*ed  in  thia  case.     This  Hi 
once  disposes  of  the  ouh'  appearance  existing  in  the  body  on  which  Mr  I'- 
could  ground  the  opinion  he  expressed.     There  wa?  uo  evidence  adduced  of 
liny  t-xtraordinary  excitement  iu  Batee  prt'Vioua  to  tijfhting;  he  was  druuk  awl 
qiiiirrelftome,  but  showed   no  aymptoma  of  i>ppre.*-ion  of  tlm  brain.     II«  frU 
imui'-'diattd}  after  rct-eiving  n  blow  in  thi^  ppigiwtrium ;  and  tbe  manner  of  hi* 
di'aih,  that  i^,  the  inntiuit  extinctidn  of  lifn,  does  nut  accord  with  our  ez* 
penence  of  death  occiinioned  by  any  form  of  apoplexy,  an  attack  of  wlikk 
cuiticident  with  the  blow,  thowgh  quite  within  the  range  of  poaeibilicy,  raitflit 
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fkirly  be  eomlilemd  very  remnrkiil>1e.    I  mgard  the  case  as  on  nnequivocal 
LDstaace  of  dMth  bom  •  blow  oa  tho  epigastriutn.' 

Before  expressing  any  opinion  on  tlie  observations  of  Dr. 
Taylor,  or  upon  the  latter  case  and  Mr.  Wood's  reinoi-ka  upon 
iU  attention  must  first  be  drawn  to  the  following  extract  from  a 
prize-essay  *  On  Wounds  and  Injuries  of  the  Abdomen,'  by  Mn 
Alfred  Poland,  to  whom  the  author  is  greatly  indebted  for  the 
privile;^  of  having  been  allowed  to  make  use  of  this  valuable 
manuscript : 

*  The  epigdertric  and  upper  part  of  the  umbilical  re^ona  contain  such  Dumerous 
mad  sucli  vital  structuri-s,  and  abore  all,  the  solar  plr^xus  and  its  aumerouji 
brancbufl,  of  such  liigli  or^'iuiic  importance,  covered  in  by  soft  pariL'tcs  littlo 
capable  of  n»iif)ting  luid  Lranaiiiittinj^  external  atmckri,  tbat  it  in  not  to  be 
wondered  at  thnt  deatk  »bould  be  an  immifdiato  nwuU  of  a  blow  in  tJiuao 
regioDs. 

*  On  inspoction  of  such  cosca,  do  appreciable  morbid  cbaoges  can  bo  detected, 
not  even  tbo  tracR  of  Rochynniflis  about  the  partfi. 

*  A  blow  on  the  pit  of  the  stuoioch — a  bit  in  tbc  wind,  m  it  ia  callod — doea 
not  act  8u  uiucb  on  tbe  diaphragm  as  it  does  upon  the  nerrea :  iiccaainaally, 
tbuMg'b  not  alwajSi  there  is  inteusu  pain  ;  but  sometimes  tbc  shock  in  so  severe 
u  at  ODce  to  arrest  the  action  of  the  heart,  and  the  man  b  killed  as  it  wure 
vitb  a  blow  even  of  a  triflic^  kind.  Sir  A.  Cooper  used  to  state  a  casq  which 
came  to  bis  knuwledgfli  tbongb  be  was  nut  an  eju-witaeas  of  Uie  oocurreuee. 
Two  men  wen>  working  near  the  East  India  House,  one  of  wbnm  had  a  heavy 
load  which  bt  was  wheeliu};  along ;  his  couinide  raid  tu  him,  "  That  is  tuu 
much  for  you ;  stand  a«id<s  and  let  me— a  bottor  mno — take  it"  lie  accom- 
panied this  with  a  slight  blow  on  the  scroblculus  cordis,  and  the  man  immo- 
diateW  let  the  borrow  fiill  fi-om  his  arms.  He  fvlt  n  severe  shock  ;  tbc  sudden 
impulse  made  so  strong  on  impression  on  the  heart's  action  ai^  to  ntup  it,  and, 
without  ooiuplaiuinj^  of  jtaio,  the  man  died  on  the  xpot.  On  examination,  no 
le&ion  was  discovered.  In  n  ca^>  of  manoLaughter  tiied  at  the  Central  Criminal 
Court  in  August  1841,  dentb  hud  bt>en  caused  in  this  way  during  a  puristic 
combat  The  man  received  a  blow  on  the  stomach,  and  fell  dead.  As  there  were 
no  marks  of  external  hijui^-,  the  surgeon  thought  the  man  liad  died  uf  apnplex;^-. 
In  tbe  latter  of  these  cases  there  is  no  detail  uf  the  poi«t-mortvm  examination  to 
enable  us  to  arrive  at  a  sattsfactor}-  caniJusiau.  Aiinther  rose,  soniewbat  more 
cuoclusjve,  but  comj>licated  with  pregnancy,  occurred  in  illorch  1835,  and  was 
the  subject  of  a  trial  on  the  Norfolk  Circuit,  at  Cambridge.  John  Bond  was 
indicted  fur  the  murder  of  his  wife  by  beating  bor  «-ith  a  codlitnli.  The 
prisoner,  who  was  iiituxicati'il,  deMn-d  hU  wife  Ui  ctnjk  the  tiah,  which  weighed 
about  sis  pounds.  Hhe  refuwd,  because  it  was  not  a  jfeuAciimUIu  hour,  and 
thcra  was  uu  tire,  lie  seized  the  tish,  and  then  bent  lier  ovei  the  obdumea  for 
some  miuulos  with  extreme  violence.  She  died  iu  a  short  time  ai^erwards; 
and  on  a  post-mortem  uximiinutioa  tbo  marks  of  many  bruises  were  found  on 
tbe  body.  The  dect?a»ed  wai;  in  the  lost  month  of  pregnancy,  and,  in  the 
opinion  of  tbe  pracUliuner,  her  death  was  (icciiaiuimd  through  the  ^huck  im- 
Ikitrted  to  the  system  by  the  tiuleuce  uf  Ibe  priaautMr.'* 

*  '  On  Wouudd  and  Injuries  of  the  Abdumcn,  prizc-ussuy,  by  jUfied 
Polaad,  lu*<i. 
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The  cases  reUtod  by  Mr.  Poland  to  illustrate  the  theory 
generally  received  a&  to  the  nature  of  these  accidents  are  only 
three    in   number.      !No   one    acquuinted    with    Mr.    Polaud'a 
industry  can  suppose  that  he  would  have  overlooked  recoi'ds  of 
such  a  class  of  interesting  cases>  had  there  been  many  reported ; 
and  all  who  are  acquainted  with  the  rich  stores  of  information 
contained  within  the  case-books  and  museum  of  Guy's  Hospital, 
as  well  as  the  immense  practical  exi»erience  afforded,  in  the 
course  of  years,  in  its  wards,  will  feel  satisfied  that  had  such 
accidents,  illustrating  the  theory  advocated  heretofore,  been  of 
even  occasional  occurrence,  Mr.  Poland  would  have  bad  oppor- 
tunities  bimself  of  recording  several  such   facte.      The  case 
related  by  Sir  A.  Cooper  proves  nothing  in  illustration  of  the 
theory :  the  blow  could  not  hare  been  of  a  severe  character; 
but  had  it  been  so,  it  does  not  follow  that  the  blow,  independent 
of  existing  disease,  occasioned  death.     It  is  stated  that  *  the 
sadden  impulse  made  so  strong  an  impression  on  the  heart's 
action  as  to  stop  it,  and,  without  complaining  of  pain,  the  man 
died  on  the  spot.*    This  statement,  it  appears  to  the  author, 
should  be  received  with  some  degree  of  caution ;  for  it  is  doubt- 
ful whether  the  poor  fellow  was  seen  by  any  medical  man  until 
8ome  time  after  death  ;  and  we  would  ask  whether  death  may 
not  equally  bo  attributftble  to  disease  of  the  heart,  and  that  the 
over-exertion  of  wheeling  a  barrow  too  heavy  for  the  physical 
powers  of  the  man  immediately  produced  that  death?     Such  an 
exertion  would  be  more  likely  to  excite  undue  action  of  the 
heart,  and  faintness,  than  the  blow  given  by  the  companion. 
The   particulars   of  the  case   are  by   no  means  satis^tory* 
Nothing  certain  can  be  deduced  from  the  short  note  relative  to 
the  post-mortem  examination.     We  are  well  a^varc  that  in  such 
examinations,  in  past  years,  exact  pathological  conditions  were 
not  appreciated  as  they  are  now,  and  that  many  times  deaths 
were  apt  to  be  attributed  to  accidents  or  insirfficieut  causes, 
which  in  our  days  would  be  demonstrated  to  depend  on  actual 
disease. 

In  the  second  case  there  is  nothing  to  justify  an  inference 
that  the  blow  caused  death  ;  and  the  cause  of  death,  as  described 
by  the  medical  man  who  saw  the  case,  in  no  way  confirms  such 
inference.  Men  engaged  in  pugilistic  encounters  may  possiblj 
die  from  exhaustion ;  and  death  in  such  instances  may  more 
reasonably  be  attributed  to  a  amc*  of  blows,  and  the  eihaustiou 


roduced  by  tlie  exertion  entailed  by  fighting,  than  ascribed  to 
n«  blow  unattended  by  organic  lesion. 

The  last  case  mentioned  by  Mr.  Poland  does  not  at  all  bear 
EL  this  subject.  Many  bruises  were  found  on  the  body.  Many 
lows  received  from  any  heavy  weapon  or  instrument,  by  a 
ersf^n  in  an  advanced  aliifce  of  pregnancy,  might  readily  produce 
tich  an  amount  of  exhaustion  as  to  be  followed  by  death  in  a 
ery  short  period  ;  but  neither  this  case  nor  the  two  preceding 
ippeor  to  the  author  to  sufticiently  bear  on  the  point,  that  a 
Jow  on  the  abdomen  or  cpigastnam  will  produce  sudden  death, 
rithout  the  existence  of  some  severe  organic  lesion  to  be  found 
in  post-mortem  examination. 

In  Sir  A.  Cooper's  case,  the  evidence  of  the  amount  of  violence 
B  unsatisfactory ;  the  minutes  of  the  post-mortem  examination 
are  wanting :  Sir  A.  Cooper  himself  did  not  see  the  case ;  the 
fvidence  on  bis  pai't  is  second-hand,  and  would  not  be  admis- 
lible  in  a  court  of  justice,  nor  should  it  be  admissible  in  a 
icientiiic  inquiry. 

In  the  second  case,  the  exhaustion  from  fighting  must  be 
sonsidered  to  have  had  a  large  share  in  hastening  death,  and 
therefore  the  latter  cannot  be  attributed  to  one  blow  :  but  if  so, 
there  is  no  proof  that  organic  lesion  of  the  abdominal  viscera 
Jid  not  exist. 

The  third  case  requires  no  recapitulation  ;  it  cannot  even  b© 
classed  among  the  list  of  sudden  deaths,  as  the  woman  is  said 
to  have  *  died  in  a  short  time  after'  she  received  the  injuries. 

With  respect  to  the  evidence  adduced  in  favour  of  sudden 
death  in  Mr.  Wood's  case,  it  must  be  allowed  that  such  evidence 
is  entitled  to  great  consideration  ;  but  there  are  circumstances 
m  this  case  which  shoxild  be  weighed  carefully,  for  no  satis- 
ptoory  concloaious  can  be  arrived  at  from  the  report  of  one 
solitary  example.  In  the  fu'st  place,  the  man  had  been  fighting 
some  minutes ;  the  perspiration  on  the  forehead  proved  much 
exertion,  this  exertion  supervening  on  a  state  of  intoxication : 
the  bruises  on  the  body  proved  that  the  man  had  been  *  punished ' 
previous  to  the  blow  on  the  epigastrium,  which,  in  addition  to 
the  exertion  of  fighting,  and  the  state  of  intoxication,  formed 
three  elements  in  favour  of  physical  exhaustion.  Then  the 
results  of  the  post-mortem  examination  of  the  head  rather 
strengthen  the  supposition  that  the  condition  of  the  pia  mater, 
his  previously  intoxicated  condition,  the  various  blows  received 
TOL.  II.  as 
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in  figKtiug,  and  the  physical  exhaustion  from  the  mere  exertion 
of  fighting  in  an  inebriated  stat**,  with  a  consequentlv  excited 
hrnin,  all  combined  to  produce  death.  The  state  of  the  stomacH 
rather  indicated  the  eSect«  of  alcohol.  In  death  from  alcoholic 
drinks,  Dr.  Taylor  states  that  *  the  brain  is  fonnd  congested, 
and  in  some  instances  there  is  effusion  of  blood  ;  *  '*''  and  it  Till 
certainly  be  admitted  that  in  a  state  of  inebriely^,  violent  physical 
exertion  entailed  by  a  pugilistic  encounter  would  greatly  add 
to  an  aln^ody  congested  condition  of  the  brain,  and  at  the  same 
time  produce  more  rapid  eihanstion  of  the  vital  powers  than 
would  be  the  ease  in  a  condition  free  from  the  noxious  effects 
of  spirits. 

Still,  it  is  due  to  Mr.  Wood  to  state,  that  the  caae  related  by 
him  comes  near  to  a  fair  illustration  of  the  statement  and 
belief,  that  sudden  death  is  produced  by  a  blow  on  the  epiga*- 
trium  without  evidence  of  organic  lesion ;  thongh  the  aathor 
himself  is  nevertheless  somewhat  sceptical  on  the  point  thit 
death  can  occur  without  any  organic  mischief  resulting  from 
the  blow  at  the  time.  He  bos  seen  nothing  to  justify  anj 
other  conclusion.  After  more  than  thirty  years'  experience  of 
vast  numbers  of  accidents  admitted  into  St.  George's  Hospital 
after  ample  opportunities  of  examining  in  the  dead-house  a 
very  considerable  variety  of  cases,  after  reference  to  all  tlie 
post-mortem  note-books  accumulated  for  many  years,  and  after 
inquiry  among  many  trustworthy  observers,  he  is  nnable  to 
arrive  at  any  other  conclusion  ;  and  though  he  may  have  erred 
in  this  conclusion  in  the  abstnict,  there  can  be  no  doubt  that, 
LIS  a  general  rule,  midden  death  attributable  to  a  blow  on  tLe 
stomach  or  epigastrium  must  be  a  rare  occurrence ;  and  thst 
medical  men  shoiild  be  extremely  guarded  in  ever  offering  sa 
opinion  as  to  the  cause  of  death  in  such  supposed  injmnw, 
without  satisfying  themaelvea,  by  most  care/iU  and  minute  pod- 
mortem  mvestigatum,  that  no  violence  has  been  done  to  iht 
viscera,  either  abdominal  or  thoracic. 

But  a  very  slight  blow,  without  immediate  evidence  of  intemai 
mischief,  may  be  followed  by  very  severe  and  alarming  symptoms. 

Tbo  fcillowing'  case  in  a  well-marked  ioetAn<:«  of  such  an  occurrpnre.  An 
old  gdntli'maa  rectiired  n  alj^'ht  lilovr  on  tlie  abdomen,  accidputnllv,  whn 
tomiug  in  bod.  He  thought  but  little  of  the  rircuoHrtiiiicei  at  tbti  time,  but  t 
few  days  cftenvarda  coniplniued  uf  pain  on  the  right  ride  of  the  umbilici 


*  Taylor's  Medical  Jxtritprudence,  p.  278. 
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■ccompanu-d  bv  tendemeM  no  prcMure;  with  then  syiDptorna  commenced  a 
Blu{r^isbQe5t}  oi  thn  bnweLi ;  a  few  dttys  subtK-quently,  the  pain  bftviag  increased, 
ft  well-marked  swelling  was  detected  at  tlie  part  to  which  pain  was  referred  ; 
and  with  ihis  awoUuij^  entire  stoppage  nf  the  bowels  woa  eatablUhed.  In 
cr>n6ultatioD  with  Dr.  Ormerod  and  Mr.  Wildbore  of  Brighton,  thn  aiithnr  saw 
the  paUent  a  furtni^'bt  after  alt  action  from  the  bowels  had  ceit.>wd.  He  had 
been  moat  CHrefully  wuiched  bv  Mr.  WiIdbor«,  who  had  withheld  all  PoUd 
food,  and  allowed  nothing  but  6tiid  uouriiihinent.  leeches  had  been  applied, 
ftod  oonstant  fomi-ntatiou  to  the  abdomen.  The  patient  had  taken  small  dufes 
nf  blue  pill,  at  intervals,  for  scTt^ml  days.  The  tongue  was  moist  and  rAther 
white ;  the  pubw  quiuL,  skin  cool,  no  vomiting  or  nausea  had  occurred.  To  the 
right  of  the  umbilicua,  there  was  a  distinct  de^p-seated  mass,  conveying  to  tlie 
touch  the  impression  of  a  portion  of  bowel  matted  together,  and  thickened  by 
d**poeit  of  fibrinc.  Uentle  pressure  could  be  now  borne  better  than  a  few  days 
prariouDly,  but  still  produced  some  pain.  On  pressing  the  part  allud'Cd  to,  a 
tensatioD  was  cou^eyud  to  the  hand  as  if  flatus  waa  moved  by  tlie  pressure. 
Mid  waa  heanl  appsrHotly  paHsing  through  a  narrowml  chfinnel.  lieyond  those 
•rxnptoou  there  did  not  appear  to  be  anything  really  urgent;  for  although  the 
buwels  bad  not  acted  for  a  fortnight,  they  were  not  distended;  in  consequence, 
no  doubt,  of  the  very  judicious  troatmeut  that  had  been  punmed  since  symp- 
toms of  constipation  had  sec  in.  Examination  of  the  rectum  proved  the  lower 
bowel  to  be  urupty.  It  wax  now  dei'-idt^d  that  the  iimalii  doses  of  blue  pill 
taken  twrice  a  day  should  be  continued  ;  that  epillienis  dhoiild  be  constantly 
Applied  to  the  abdomen ;  enemuta  b^  used  occasionally,  and  solid  food  be 
Btrictly  avoided.  The  patient  had  withij3  the  last  few  days  been  unable  to 
retain  injections. 

The  pain,  tendemeas,  and  swelling  gndimlly  nuhf^ided.  A  few  days  subse- 
quentlv,  the  patient  was  moved  from  Brighton  to  Hicbmond,  and  bore  the 
joumey  without  any  Hut^ering. 

On  the  twenty-eighth  day  of  the  constipation,  he  was  again  seen  by  the 
author,  in  consultation  with  Mr.  Hills  of  Hiohmond.  The  patient  was  quite 
ebeeiful,  hia  tongue  cle&u,  appetite  good,  aud  pul^;  quiet.  The>  abdomen  was 
not  dlBtendedf  pain  had  subsided,  and  the  thickening  about  the  right  of  the 
umbilicus  had  almost  entirely  disapponred.  Oa  examination  of  the  bowel  per 
auum,  two  or  three  small  portinns  of  fieculent  mntter  were  felt.  Mr.  IlilU 
had  observed  the  day  previous  that  a  very  small  thin  portion  of  feeces,  about 
the  thickness  of  a  clay-pipe  stem,  hod  come  away  after  the  ailuiiiiistratiun  of 
an  enema.  In  consequence  of  the  ficculetit  masses  felt  in  the  rectum,  it  was 
decided  at  once  to  inject  a  large  quantity  of  warm  water  into  the  bowel.  As 
•ooQ  as  this  had  been  done,  the  patient  was  r^quest^^d  to  sit  on  the  close-stool, 
and  in  a  short  time  afterwards  pafsed  some  two  ounces  of  fieces,  witli  the 
water  just  administered.  The  Utt^^r  was  now  quite  tinged  with  fiocu!i'-nt 
matter, — tlie  timt  occasion  on  which  this  condition  had  been  observed  since  the 
ccfnstipstidu  had  set  in.  Ilti  t-xprcssed  intense  nifntal  n> lief  at  the  Iniproved 
featun-s  of  his  case,  aail  from  that  day  recovery  rapidly  took  placre.  He  lived 
teraral  years  after  bis  recover^-,  and  died  from  the  elTects  of  some  cer«bml 
miscliiof. 

A  boy  was  admitted  into  St  George's  Ilospilal  late  one  evening.  He  com- 
plained  of  gnut  pain  over  tbe  lower  part  of  the  abdomen,  but  no  clear 
•tatement  of  syniptoiun  could  be  i)t>taiiie<l  fnun  him.  'I'lw  bouse  surgeon, 
concluding  that  the  bladder  migbl  n»t  hfwe  been  emptied,  passed  a  catheter 
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and  drew  off  a  nrinU  quantitj  of  uriuc.     \Micn  wen  bj-  the  author  U>«  ft>U<r«* 
ing'  morning,  llm  boy'8  fuce  was  indinativu  of  suireriug ;  the  brow  cootncti^l 
the  pulM  quick  and  shnrp.     The  muwlcs  of  the  abdomeo  wen  naiiUaA  nil 
bird  aiid  oo&troctod  ;  slight  pressure  produced  oonndemble  pain  over  tb«  I 
poruoti  of  the  abdomeu,  espociallr  towards  the  rifrbt  ftide.   Then  ww  «r 
peritonenl  iiiflamioatUin,  fmm  some  cause.     Aft«r  some  qaaetioiuof,  1 
confestied  to  having  been  kicked  on  the  abdomen  by  a  boy,  while  at] 
aftemooD  previous   to  admission,  and  that  much  pain  was  experie 
the  kick.    The  Uul  was  arerae  to  mention  the  circumftance  when  he  | 
but  tha  pain  became  ao  aovero  the  foUuwing  day,  that  he  was  kept  in  bed  1 
bis  parents,  and  laatly  brought  to  the  bnepjtal.     Leeches  were  applied  te  i 
abdomen,  followed  by  constant  fomentations,  and   he  was  ordered  email 
of  calomel  and  chnlk  every  four  hours.     The  next  day  the  paio  ' 
the  pulse  quick,  and  tongue  white  and  rather  dry.     The  Leechee  w 
and  the  calomel  coutiiiued.    lis  steadUy  improved  under  treatoMot,  aad  h  i 
fttw  days  was  couvaldscent.     He  soon  left  the  ha&pital,  recovered. 

These  oases  of  injuries  to  the  abdomen  followed  bj  inflftD*| 
matorj  peritoneal  tictiou  are  satisfactorjr  inatancea  of  faroc 
termiuation. 

The  following  cam  itlustntaa  the  more  seven  efTects  of  peritooitSa  atei 
injury.  A  woman  was  admitted  into  Sl  Ocorge's  Qo»>pital  in  1850, 
care  of  Mr.  Juha«ion.  She  bad  buun  kicked  on  the  abdomen  by  her  hi 
on  the  lower  piirt  of  the  left  nidH.  The  kiiJc  was  followed  by  exee 
and  gt^neml  peritooitiH,  There  was  great  and  cooatant  dilBculty  in 
action  of  the  bowels.  The  symptoms  were  treated  by  the  appl 
leeches,  fomentations,  and  the  internal  admiuistration  of  mercury;  bat  At 
tenderness  and  distension  of  the  abdomen,  consLipatioOf  and  dilficultj  in  paaii| 
motions,  continued  for  some  six  months.  The  patient  waa  gre>thr  rsdaiil 
and  when  she  left  the  hotrpital  then  was  much  distonuon  of  th«  abilnmw 
genural  pain  on  pressure,  and  an  inability  to  move  about  with  any  dcfcni  d 
activity.  The  diagnosis  wa&,  that  the  bowels  had  become  matted  togeiJurks 
great  extent  by  adhesion  of  their  peritoneal  surface. 

These  cases  prove  that  we  may  have  to  contend  with  Mttev 

symptoms  produced  by  a  comparatively  trifling  injtirT,  umI 
that  we  may  find  but  slight  ultimate  mischief  remaiuing  sulw* 
quest  to  most  alarming  conditions. 

Additional  cases  might  be  produced  to  illustrate  these  obMr* 
rations,  bat  the  relation  of  a  greater  number  would  not  ax** 
clearly  explain  the  practical  results  of  such  injuries  ;  suffioe  it 
to  say,  that  the  slightest  blow  on  the  soft  walls  of  the  alMiomen 
must  always  be  considered  with  care,  and  treated  with  doe 
caution  ;  but  that  we  must  not  look  with  despair  on  what  but 
at  first  appear,  from  the  severity  of  the  symptoms,  a  moil 
formidable  injurj'. 

Let  us  inqiiii^  what  ai'e  the  pathological   conditioiis  and 
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•consequences  of  a  blow  or  other  injury  on  the  abdomen.    Ei- 
Iternal  to  the  peritonjeuni,  we  may  find — 
I     1.  Rupture  of  muscle. 

L2.  Contusion  of  the  soft  tissues,  with  extravasation  of  blood. 
3.  Without  Uie  former,  and  without  external  wound,  rupture 
the  peritonaeuiu,  and  consefjueut  extravasation  of  blood  into 
ithe  cavity  of  the  abdomen. 

I  1,  Rupture  of  muscle  is  not  often  detected  as  a  result  of 
pxiemai  violence  to  the  abdominal  wall,  unless  the  accident 
iprove  fatal.  Any  direct  blow  may  rupture  the  fibres  of  a 
Xnuscle,  without  producing  other  iujury;  and  the  abdominal 
muscles  are  not  exempt  from  this  liability.  The  author  was 
jConauIted  by  a  gentleman  suffering  from  an  appai*eut  rupture 
lof  the  inner  fibres  of  the  recti  muscles,  about  midway  between 
the  umbilicus  and  pubes.  The  injury  was  the  result  of  a  book 
falling  directly  on  the  abdomen,  one  corner  striking  the  part 
Affected.  There  were  no  severe  symptoms  immediately  subse- 
quent to  the  blow,  but,  after  recovering  from  the  first  bruise, 
there  remained  an  inability  to  perform  many  of  the  movements 
of  the  body,  especially  those  in  which  the  actions  of  tlie  ab- 
jdominal  recti  muscles  are  much  called  iuto  play.  In  the  re- 
tuml>ent  posture  on  the  back,  the  patient  was  unable  to  raise 
jbimself,  nor  could  he  do  so  without  turning  on  one  side— and 
|with  care  only  could  he  move;  walking  to  any  extent  was 
followed  by  discomfort,  and  even  pain  in  the  region  injui-ed. 
The  local  conditions  presented  an  evident  separation,  or  waut 
of  muscular  fibres,  to  the  extent  of  about  one  inch  and  a  half 
in  diameter.  The  patient  had  suffered  general  inconvenience 
jn  movement,  rather  than  any  constitutional  disturbance ;  and 
ftt  the  termination  of  twelve  months  after  the  injur}*,  appeared 
little  better  able  to  take  active  exercise  than  he  could  a  few 
weeks  after  the  blow.  It  was  not  considered  advisable  to  re- 
commend more  tlian  caution  in  exercise,  ajid  a  support  to  the 
abdomen,  so  as  to  restrict  extension  of  the  body,  either  suddea 
or  beyond  the  upright  position. 

As  the  result  of  tetanic  spasm,  we  have  witnessed  rupture  of 
the  broad  muscles  of  the  abdominal  wall. 


Mr.  Polund  has  favoiiml  the  autlmr  with  notes  of  two  dues,  in  pnrsons 
of  advanced  life,  io  both  of  whirh  rupture  of  tlie  rpciiis  took  plaro  from  tho 
Jtfttientfl  falling'  against  tlipir  iron  bedsteatii  in  the  wards  nf  'he  hospital.  In 
each  instance,  the  patieat  had  been  eufToring  from  aevure  lllnens;  one  from 
tlid  effects  of  fever,  the  other  from  disea5e  of  the  uriuarr  organs,  and  both 
veni  at  the  time  greatly  reduced  in  streugth. 
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Lapouoflt  reports  tho  caw  of  a  soldier,  aged  twenty-MTen,  who,  while  pcrrrtini- 
VDit  some  gymDastic  exerdsea,  wbb  attu-ked  mth  fWTere  pain  in  thn  ■bdumi^i. 
wiiieb   increiwiDg  and  being  acoompanied  by  swelling,  be    wha  takon  lo  tL^ 
Hospital   of  Val  de  Grace.    A  little  above  the  pubet«,  a  bani,  well-defionl  , 
tumour  was  ob^rrod,   not   increased   by  coughing,  and  which    foUDwed  tKtj 
oourw  of  the  right  rectus,  incr^asiug  in  brttidth  toward*  (he  umbilii'us.    All 
the  termination  of  a   week  only  slight   harduetui   reaiained.     The  caM  IiinI 
niinated  lavouraUy,  with  reat;  regimen,  and  cold  applicatiuiu,* 

The  symptoms  of  ruptured  rectus  muscle  may  be  judged  of 
from  the  foref^oiug  cases:  paiu,  sudden  in  character,  most 
probably  attended  by  ewelUug,  the  result  of  effused  blood,  and 
probably  indicated  by  a  dent  in,  or  by  a  marked  separation  o( 
the  torn  ends  of  the  muscle ;  pain,  increased  on  motion,  eTcn 
to  such  an  extent  that  morements  of  tho  body  may  be  almoft 
impossible  for  a  time. 

The  treatment  of  ruptnre  of  any  abdominal  muscle,  ■when 
such  is  suspected  to  exist,  must  chiefly  consist  in  rest,  and 
attention  to  position,  so  as  to  relax  the  injured  muscle.  Tbe 
results  are  generally  far  from  satisfactory,  after  the  patient  Tim 
recovered  from  the  immediate  effects  of  the  accident ;  in  all 
probability  much  weakness  will  be  experienced  in  movements, 
at  the  injured  part ;  and  pain  will  moat  frequently  persist,  as  » 
lasting  evidence  of  j>ermancntly  damaged  tissue. 

Another  evil  is  very  apt  to  follow  upon  the  rupture  of  in 
abdominal  muscle,  however  slight  the  injury  may  be,  viz.  that 
a  hernia  may  present  itself  at  the  point  of  separation  of  the 
muscular  fibres  ;  and  in  most  cases  such  a  consequence  may  be 
anticipated.  The  coverings  of  such  a  hernia  would  be  devoid 
of  muscular  fibres,  and  the  contents  woiUd  be  little  liable  tfl 
strangulation,  frova  the  fact  that  the  sac  is  devoid  of  a  con- 
stricted neck.  A  large  pad,  with  a  bandage  or  truss,  will  be 
necessary  in  such  cases  for  life. 

We  have  not  been  able  to  satisfy  ourselves  that  there  is  mj 
foundation  for  a  suggestion  of  Virchow,  viz.  that  abscesses  of 
the  abdominal  wall  aie  frequently  dependent  for  their  cause  on 
ruptured  muscle. 

Contusion  of  the  external  soft  parts  of  the  abdomen,  with 
extravasation  of  blood  into  the  cellular  tissue,  maybe  eitensiTe: 
and  will  generally  be  indicated,  more  particularly  a  few  dara 
after  the  injury,  by  the  usual  ugly-looking  patches  imder  the 
skin,  of  bluckish-red  colour,  which  subsequently  shade  off  iti^^ 

•  GasefU  tk4  Uopiteux,  1800,  No.  70. 
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blue  and  green,  and  rous:hlj  mark  out  the  extent  to  which 
blood  hae  percolated  into  the  sum>undiiij^  atmutures.  Associated 
generaUy  with  anch  extravasations,  there  will  be  indications  of 
liruiscd  mnscle  to  some  extent;  the  patient  will  complain  of 
pain  in  moTements;  or  even  while  resting  quietly  in  bod,  will 
^experience  a  soreness,  or  discomfort  in  respiration.  There  need 
[not  be  much  cause  for  apprehension  under  such  circumstances, 
iprovided  no  indications  be  present  of  periioneal  injury. 

bWhen  secondary  inconveniences  arise  in  cases  of  contusion 
f  the  soft  tissues,  they  occur  mostly  in  those  instances  in 
which  large  quantities  of  blood  have  been  extravasated.  Blood 
does  not  then  become  readily  absorbed;  and  suppuration  and 
abscess  may  be  the  result.  The  former  will  often  become  ex- 
tensive, or  the  latter  may  form  in  very  large  collections  of 
matter;  and  either  may  be  very  tedious  in  its  progress  towards 
reparation.  The  progress,  however,  will  be  slow  or  rapid,  for 
good  or  for  evil,  according  to  the  state  of  the  patient's  health 
and  age.  In  an  nnheatthy  condition  of  body,  suppurative 
iuUammation  will  generaUy  be  attended  by  much  constitutional 
Buffering;  the  integuments  become  inflamed,  and  often  slongh; 
or  nmtter  burrows  in  various  directions,  and  requires  constant 
watching,  and  early  and  ample  exit :  all  which  may,  sooner  or 
later,  terminate  in  the  patient's  death,  without  having  produced 
Tificeral  complication.  In  old  age,  the  skin  is  more  apt  to 
eloagb,  or  ulcerate  if  slightly  bruised,  and  if  undermined  by 
much  extravasated  blood,  the  injury  may  rapidly  prove  fatal. 

The  qiujniitij  of  the  blood  extravasated,  quite  as  much  a^  the 
direct  injury  to  the  soft  parts,  must  weigh  in  the  balance  which 
determines  the  formation  of  an  adverse  or  favourable  opinion 
regarding  the  patient's  future.  Given  the  amount  of  the  ex- 
travasation, we  may  almost  foretell  the  progress  of  the  case. 

But  a  direct  bruise  may  be  followed  by  a  slough  of  the  tissues. 
This  result,  as  a  general  rule,  is  not  a  common  feature  in  such 
an  injury  to  the  abdominal  walls.  Usually,  the  apparent 
mischief  to  these  soft  parts  is  not  very  serious.  Their  peculiar 
chmentfi,  their  relative  position  to  each  other  and  to  the 
fra,  render  them  capable  of  receiving  pretty  considerable 
pressure,  without  offering  much  resistance,  and  they  may  thus 
yield  to  and  avoid  the  effects  of  compression,  wliich  would 
otherwise  be  sufficient  to  destroy  their  vitality  at  once,  or 
materially  interfere  with  it  subsequently. 

It  is  not  common  to  witness  extensive  or  Beriona  contusion 


IIES  O 


of  ihe  mT2«cles  and  extenul  soft  tissues  of  tlie  aUomen  slon^, 
short  of  more  Berions  complications  inTolnng  some  of  tho 
rifict^ra.  So  that  our  attention  need  not  at  present  be  directect 
to  sach  contingencies,  as  the  lesser  eril  wonld  snccumb,  both 
in  sjmptosns  and  in  treatment,  to  the  greater. 

The  tremtment  of  bruises  with  extravnaated  blood  in  tlu 
Tails  of  the  abdomen  is  very  simple,  and  should  be  similar  m 
ail  essentiais  to  the  treatment  of  serere  bruises  of  other  por- 
tions  of  the  trunk  or  limbs.  The  sui^eon  should  ascertain, 
without  delaj,  that  the  patient  can  pass  water  resdilj,  and 
that  there  is  no  tinge  of  blood  in  the  urine.  The  presence  of 
blood  generallr  indicates  deep-seated  extraraaatkmand  visoenl 
injury. 

Best  should  be  enforced  in  the  recumbent  posture,  or,  if  tlx 
bmise  be  rery  severe,  or  the  extraTasation  extensire,  atrki 
confinement  to  bed  shonld  be  enjoined ;  fomentations  should 
be  applied  constantly  to  the  part,  to  relieve  pain,  and  thej 
much  aid  to  soothe  the  soreness  and  lessen  the  stiffness  ami 
discomfort  of  the  bruised  tissues ;  the  diet  shonld  be  regulated 
according  to  the  patient's  powers  and  constitutional  state. 

In  extravasatiuns  of  blood  from  contusion  of  the  parieteSf 
our  watcbfblness  should  be  constant  whenever  the  extravass- 
tion  is  so  great  in  amount  and  of  such  an  extent  as  to  occasicn 
a  prospect  of  suppuration.  The  circumstance  of  suppuratioa 
following  npon  such  extraTasaidons  will  be  indicated  at  first  bj* 
some,  more  or  less,  constitutional  disturbance:  slight  blush 
commencing  on  the  surface  of  the  skin  over  the  ir^jnred  psrt; 
the  swelling  increasing  in  extent ;  the  inflamed  skin  becoming 
shiny  and  tender  to  the  touch.  Should  such  evidences  of  com- 
mencing suppuration  manifest  themselves,  the  fomentatknis 
should  be  changed  for  poultices  or  lint  and  warm  water  onder 
oiled  silk.  As  the  local  mischief  increases,  the  constitntiontl 
disturbance  becomes  aggravated ;  and  unless  the  symptoms  «re 
relieved  by  the  exit  of  the  matter  collected,  they  may  become 
very  alarming  in  character.  The  earliest  opportunity  to  gi^e 
escape  to  matter  must  be  sought  by  the  surgeon.  A  &w 
incision,  under  circumstances  indicated  by  tlie  abore  aewie 
symptoms,  is  soon  followed  by  considerable  local  relief^  and  by 
a  marked  amelioration  in  the  condition  of  the  patient. 

And  now  the  treatment  should  l>e  conducted  on  the  khe-? 
prinriples  as  in  similar  injuries  of  oth^  parts.  Especial  care 
should  be  taken  to  prevent  matter  borrowing  deeply,  for  the 
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want  of  ready  external  outlets ;  and  anj  relnctance  in  fJie 
Tvonnds  to  heal  should  be  saspieioafilj  watched,  and  care  taken 
that  if  any  sinuses  exist  or  ensne,  they  be  laid  open  to  the 
extreme  extent  of  practicability  and  safety. 

Abscess,  the  result  of  extravaaated  blood,  following  contusion 
of  the  abdomen,  may  prove  a  serious  as  well  as  a  tedious 
xuaiter,  when  pus  collects  aud  burrows  in  and  about  the  region 
of  the  pelvis :  nor  can  the  surgeon  be  too  circumspect  or  too 
energetic  in  his  efforts  to  give  an  early  and  ample  rent  to 
purulent  fluid,  whenever  a  suspicion  crosses  his  mind  that 
matter  is  lodged  any^vhcrc  in  the  neighbourhood  of  the 
original  injury,  and  ^vithin  reach  of  the  knife.  Months  of 
suffering  may  result  from  any  want  of  early  care  or  prompt 
I  determination  in  the  treatment  of  such  a  case ;  and  it  is  no 
'  uncommon  result,  that  a  patient  sinks  after  a  long  period  of 
pain  aud  suppuration,  exhausted  by  the  profuse  drain  on  the 
system  caused  by  the  secretion  of  numerous  and  tortuous 
sinuses. 

When  suppuration  has  once  commenced,  and  a  free  outlet  ip 
established,  tlie  patient  should  be  supported  by  generous  diet 
and  a  liberal  allowance  of  stimulants.  Frequently  the  drain  on 
the  system,  when  such  accidents  give  rise  to  suppuration,  is  so 
considerable  in  amount  that  very  large  quantities  of  stimulating 
fluids  may  not  only  be  taken  with  impunity,  but  are  essentiai 
to  the  maintenance  of  life  aud  to  ensure  recovery. 

Our  next  point  for  consideration  is,  the  probability  and  the 
effects  of  rupture  of  the  parietal  peritonccum,  from  a  blow  or 
external  violence,  without  injury  to  the  abdominal  viscera.  The 
question  which  may  naturally  be  asked,  is,  whether  such  an 
injury  can  occur  without  the  complication  of  visceral  mischief? 
Experience  answers  that  it  is  just  possible  occasionally;  but 
that  in  tlie  majority  of  accidents,  in  which  riolence  is  applied 
to  any  portion  of  the  abdomijuil  region,  such  a  result  is  the 
exception  to  the  rule.  In  most  instances,  the  symptoms  which 
present  themselves  barely  justify  a  certain  diagnosis,  and  in 
very  few  iustances  a  difiereuce  in  treatment  from  tliat  necessary 
for  injured  viscera.  That  the  peritonffium  will  not  yield  to 
sudden  stretching  as  roudlly  as  some  of  the  tissues  which  lie 
subjacent  to  it,  is  well  illustrated  by  the  fact,  that  rupture  of 
the  peritoneal  covering  of  the  uterus  has  taken  place,  while 
that  viscus  has  remained  entire :  also,  by  the  fact  often  ob- 
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served  in  cases  of  enormous  and  rapid  distension  of  Uie  large 
gut,  when  it  has  been  suddenly  blocked  by  a.  twist,  a  tumour, 
or  other  mechanical  obstruction,  in  which  instances  we  have 
frequently  found  rents  in  the  peritoneal  coat  alone,  without 
corresponding  rupture  of  the  remaining  coats  of  the  boweh 

The  following  interesting  case  woidd  rather  fiill  into  the  catcgonr  of  rapton 
of  the  poritonsDum,  with  subaequeot  aiid  serore  bsmorrhagc.  The  a\ithor  b 
indelitcd  to  liis  friend  Sir  R  Miirlin  for  tbu  particulars.  Two  men  were  run 
away  with  in  a  gig,  nnd  one  of  them— heallliy,  und  about  Iwenty-tiTO  years  of 
ago — was  thrown  out  with  greflt  violence,  and  fell  from  a  height  of  many  fert 
on  a  qiiartor-Btatf,  which  ho  had  retained  in  bis  gi'aap — the  one  end  of  the  staJT 
having  become  tixed  in  the  gi-ound,  while  the  other  received  thu  foiling  nun 
upon  his  epigii^tric  region.  It  was  Tcpre»utcd  that  ttie  man  vs-aa  at  oon 
rendered  iost-n^ible,  and  rvumined  bo  for  about  au  boor;  »oou  after  which  he 
was  seen  in  bed  by  Sir  K.  Martin,  'The  countenance  and  general  appearance 
had  all  the  cbaractors  of  the  inot<t  fatid  collnpfe  of  remittent  fever,  with  the 
addition  of  urgent  termr.  ThHrw  wa*  the  couientratwi  epigastric  anfruiBh,  anJ 
tho  biKJy  wna  fixed  and  immnTable ;  the  abdomen  being  enormously  tumid  aotl 
hard  UA  ft  barrel,  the  epigaatiic  region  intolerant  of  the  w»figbt  even  of  llw 
sheet.  The  piil^  wa-t  not  to  bo  counted,  and  the  aliia  was  cold  and  damp.  I 
considered  the  symptoms  refemblc  to  lK>ih  epigastric  shock  and  htemorrhage. 
The  man  was  ordered  diHu«ibIe  atimuU,  with  small  doses  of  calomel  tD<J 
opinui,  which  were  continued  until  the  Hy.stem  was  brought  gentlj  under 
□icnriiriiU  influence.  The  patient  recoTcn^d  steadily  nnd  without  acu-ideat*  S!i 
R.  Martinis  remarks  at  the  conclusion  of  the  case  are  worthy  of  notice:  'We 
can  but  conjecture,'  he  says,  'at  Ibe  nature  and  extent  of  the  injury  in  this  cast 
My  own  view  at  the  time  was,  that  rupture  of  the  paritonaium,  with  hicmof- 
rhage,  had  occurred;  certainly,  I  have  seen  men  killed  by  blows,  on  the 
abitiiuieu,  of  li-sa  violence  than  took  place  here.  Tliu  anguish  nf  both  miai 
and  body  was  greater  than  I  r\>member  ever  to  have  seen,  either  in  the  coUapst 
of  rvuiittenl  fever,  or  from  wounds  or  accidents. 

'  A  young  oflicer  of  dmgoous,  who  was  shot  iu  a  duel,  the  ball  paasing  right 
through  the  Uver  and  spleen,  suffered  much  nnguish  during  two>nnd-thirty 
hours  that  he  lived  ;  but  his  suffi  rings  were  nothing  as  compared  to  tho«  is 
the  case  above  described.  lodeod,  1  have  never  witnessed  anything  like  then 
in  awverity,  the  patient  recovering  from  the  injury.* 

It  may,  however,  be  objected  that  rupture  of  the  peritonaeum 
bj  sudden  force  can  rarely,  very  rarely,  occur  without  some 
laceration  of  tlie  part  which  the  injured  membnmo  covered. 
And  this  no  doubt  is  the  fuct  in  very  luimy  instances ;  but  U 
the  consideration  of  ruptured  viscera  will  form  a  subsequeat 
portion  of  this  essay,  the  complications  of  visceral  injury,  in 
connection  with  simple  rupture  of  the  peritoneum,  need  no 
furtlier  mention  here. 

In  the  Museum  of  St.  George's  Hospital  is  a  preparatiou* 
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in  which  may  be  Been  a  laceration  of  the  peritonreum  covering 
the  mesentery,  the  latter  also  being  implic-ated  in  the  laceration 
to  the  extent  of  abriut  an  inch  j  there  were  alao  to  be  seen 
several  small  accniiinlations  of  extravasated  blood  around  the 
lacerated  part.  The  injury  occurred  in  a  man  who  was  kicked 
on  an  ing'uinal  hernia ;  the  protruded  iuteatine  was  also  rup- 
tured at  a  point  distant  from  the  lacei*ated  peritoiueum  and 
mesentery. 

Our  diagnosis  of  the  injoriea  already  considered  will  depend 
on  symptoms  which,  in  some  cases,  will  be  immediate  upon  tlie 
injuries  j  and  in  others  will  not  be  evident  imtil  some  time  baa 
elapsed.  A  blow  upon  the  abdomen,  though  followed  by  much 
faiutness,  need  not  be  necessarily  otherwise  than  luirwiless  in 
its  eflfecta ;  and  it  may  be  pronounced  to  be  harmless,  if  the 
&iutne8S  be  not  lasting,  nor  followed  by  vomiting,  or  pain,  or 
great  anxiety,  with  disinclination  to  muveinent. 

Provided  there  be  no  visceral  complication  in  any  instance 
of  rupture  of  the  parietal  or  visceraJ  liiyera  of  the  peritonicDiu, 
the  Jirst  and  chief  danger  to  be  apprehended  from  such  an 
injury  is  hcemorrhage.  If  the  rupture  of  the  peritoneum  be 
confined  to  any  portion  attached  to  tlie  abdominal  wall  or 
diaphragm,  the  probability  is  that  there  wiU  not  be  hairaorrhage 
to  any  alarming  extent.  But  if  the  rent  occur  in  a  portion 
attached  to  a  pregnant  uterus,  to  the  omentum,  or  to  the 
mesentery,  the  probability  is  that  luemorrhage  will  be  excessive, 
and  it  may  prove  fkfcah  Under  these  circumstances,  there  will 
be  general  blanching  of  the  surface  of  the  body,  a  cold  clammy 
skin,  anxiety  of  conntenajice,  constant  yawning,  sensations  of 
great  distress  and  sinking,  rapid  pulse,  and  great  restlessness  m 
bed.  In  this  latter  respect  there  is  a  most  marked  difference 
in  a  patient  suffering  from  ruptured  viscera.  Ho  lies  in  a  con- 
strained, quiet  posture,  usually  on  his  back ;  the  muscles  of  his 
abdomen  are  tensely  contracted.  The  patient  with  ruptured 
intestine  complains  of  severe  continued  pain,  always  accom- 
panied by  vomiting,  which  is  persistent  and  constant,  and 
which  nothing  relieves ;  but  with  rupture  of  the  peritona?um 
alone,  followed  by  excessive  haemorrhage,  whatever  the  amount 
of  pain,  vomiting  may  and  will  generally  be  entirely  absent ; 
and  in  the  absence  of  pain,  the  patient's  anxiety  is  solely 
referred  to  the  extreme  collapse,  and  he  often  expresses  himself 
to  be  dying. 

The  courae  of  such  a  case  is  run  more  rapidly  than  that  of 
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one  wiih  ruptured  intestine  without  hajmorrhage.  A  few  hours 
may  terminate  life,  before  any  secondary  action  has  hud  time 
to  commence.  It  ia  the  extent  of  extnivasation,  rather  than 
the  extent  of  laceration,  which  settles  the  rapidity  of  the  case ; 
— it  is  ih<it  alone,  we  may  almost  say,  if  the  viscera  be  not 
ruptured,  which  calls  for  our  utmost  care,  and  aggravates  oni 
anxiety.  Short  of  hujmorrhage,  and  short  of  ruptured  intestine, 
a  laceration  of  the  peritonoiura  need  not  alone  be  fatoU — pro- 
bably trill  not  be  fatal.  The  conditions  generally  found  after 
death,  when  hfemorrhage  has  been  the  fatal  cause,  are  either 
rupture  of  the  mesenteric  vessels,  or  of  the  vena  cava,  or  other 
large  veins  or  arteries.  The  rupture  of  the  larger  vessels 
seldom  ia  the  result  of  a  blow,  but  rather  that  of  heavy  weights 
passing  over  the  body.  The  portal  vein  ha^  been  found  rup- 
tured previous  to  entering  the  transverse  fissure  of  the  liver,  and 
without  laceration  of  this  viscus. 

In  the  treatment  of  such  injuries,  no  general  law  can  be  laid 
down,  no  canon  can  dictate  our  practice.  Passing  over  those 
cases  in  which  excessive  hsemorrhapre  rapidly  destroys  life,  and 
which  admit  of  no  beneficial  or  mitigatory  treatment,  let  na 
look  at  such  as  may  require  the  sm'geon's  care,  and  may  be 
successfully  managed.  The  casea  which  will  demand,  and  will 
repay,  the  most  ourefol  watching — perhaps  much  active  and 
assiduous  attention — are  those  in  which  the  injury  is  followed 
by  peritonitis,  either  of  a  chronic  or  of  an  acute  character. 
Such  cases  must  be  constantly,  fi-equently,  and  most  carefully 
watched  during  the  early  days  after  the  accident ;  for  it  may 
well  be  laid  down  as  a  maxim,  the  truth  of  which  we  haxe 
already  illustrated,  that  the  most  trifling  blow  on  the  abdomen 
may  be  followed  by  symptoms  sufficiently  serious  and  alarmiiig, 
and  require  our  utmost  skill  and  attention. 

In  most  cases,  should  symptoms  of  peritonitis  supervene,  we 
may  safely  resort  to  the  free  application  of  leeches  t^  the 
abdomen,  over  the  part  chiefly  in  pain ;  and  these  shoidd  be 
followed  by  large  and  hot  fomentations  of  moist  flannels,  or 
flannel-bags  of  bran  or  camomile  wrung  out  of  hot  water,  or 
large  linseed-meal  aud  bran  poultices.  Sometimes  the  relief  to 
pain  and  the  personal  and  local  comfort  afforded  by  leeches  and 
subsequent  warm  applications,  is  most  marked  in  these  castas, 
and  often  highly  satisfactory  to  the  patient  and  beneficial  in 
treatment.  Opium,  under  the  circumstances  of  peritonitifl 
enperveuing,  is  the  sheet-anchor  of  the  vessel  riding  in  a  gale 
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of  wind.  Opium  should  l>e  given  freely,  fully,  and  frequently. 
The  index  to  its  limit  is  the  effect  on  the  system.  We  should 
only  allow  it  to  be  diminished  or  \vithdmwn  when  narcotiam  is 
indicated  by  tlie  manner  of  the  patient,  or  the  effect  observed 
on  the  irides,  or  an  abatement  marked  in  the  severity  of  the 
local  symptoms,  for  the  relief  of  which  it  waa  ordered. 
Calomel,  in  our  opinion,  should  also  be  combined  with  opium, 
in  these  peritoneal  affections,  though  only  in  small  doses  often 
repeated.  It  should  be  withheld  on  the  first  evidence  of  its 
specific  action  on  the  mouth  and  tongue. 

Piirj;^ution  should  be  avoided  as  a  [iro vocative  of  inflammation 
in  these,  as  in  all  iiillauxiiiatory  affections  within  the  region  of 
the  abdomen  resulting  from  injury.  If  rest  be  desirable  to  tho 
broken  limb,  equally  is  quiescence  necessary  to  the  recovery  of 
the  patient  with  lacerated  tissues  within  the  cavity  of  the 
abdomen ;  and  any  purgative  may  be  looked  upon  as  mischiev- 
ous in  such  injuries.  To  allow  an  iuflamed  eye  or  any  injured 
organ  to  recover,  we  advocate  rest,  that  nature  may  exercise 
her  share,  not  a  small  one,  in  the  restoration  of  each  to  health. 
It  is  the  well-judging  surgeon  who,  taking  a  hint  fn)m  nature*B 
teaching,  leaves  to  rest  and  quietude  that  which  by  active 
treatment  might  be  seriously  injured.  And  yet  purgatives  of 
an  irritating  character  are  sometimes  recklessly  advocated  in 
the  early  stages  of  such  accidents  j  a  treatment  which  cannot 
be  too  strongly  condemned,  and  a  practice  which  only  appears 
adapted  to  accelerate  a  fatal  termination.  If  constipation 
supervenes,  the  mercurial  treatment  should  be  steadily  persevered 
in,  short  of  salivation  to  the  slightest  degree ;  and  trust  should 
be  placed  in  the  natural  action  of  the  intestine,  subsequent 
to  the  reduction  of  inflammation,  rather  than  in  any  efforts 
made  to  hasten  the  action  by  other  measures,  with  an  expecta- 
tion that  purgatives  can  lessen  the  local  mischief. 

Rupture  of  the  diaphragm  is  not  a  very  common  injury,  and 
when  it  does  occur  is  usually  the  result  of  much  external 
violence.  In  such  a  case,  there  is  generally  found  to  be  some 
serious  visceral  mischief  associated  with  the  laceration  of  the 
muscle.  But  a  rupture  of  the  diaphragm  may  take  place 
without  lesion  of  the  adjacent  viscera ;  and  in  such  an  instance 
haemorrhage  will  in  all  probability  be  small  in  quantity. 

A  wound  of  the  diaphragm  may  be  readily  produced;  the 
muscle  has  been  often  transfixed  by  a  knife,  or  bayonet,  or 
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otpher  sharp-pointed  wetipon  thrust  into  the  lower  portion  of 
the  thorax,  or  through  the  upper  portion  of  the  abdominal  wall 
A  wound  of  this  nmscle  produced  by  a  penetrating  instrunu'nt 
will,  moat  probably,  be  complicated  with  wonnds  of  some  of  the 
adjacent  riscera ;  and  in  such  a  case  htcmorrhage  will  generally 
be  rather  severe. 

A  rupture  or  wound  of  the  diaphragm,  if  not  complicated  with 
visceral  injury,  and  if  not  considerable  in  extent,  is  by  no  means 
necessarily,  of  itself,  immediately  or  ultimately  fatal.  Even 
with  a  large  laceration  of  this  muscle  a  person  may  live  for 
some  months.  The  second  case  recorded  at  page  650  is  a  well- 
tnarked  instance  of  a  severe  laceration  of  the  diaphragm  :  in  this 
case  the  patient  survived  eleven  weeks,  although  the  laceration 
■was  complicated  with  rupture  of  the  spleen. 

There  is  no  limitation  to  the  part  of  the  diaphragm  which 
may  be  the  seat  of  a  woundy  but  in  the  greater  number  of  caMi 
of  laceration  it  bos  been  observed  that  the  injury  has  been  con- 
fined to  the  left  side.  Devergie  has  confirmed  this  observation, 
which  is  supported  by  the  case  on  p.  650,  and  by  the  following 
iu  stances  : 

Tliotnns  A.,  aged  twenty,  voa  ndmittcd  into  St.  MnTy'»  Hospital,  'safferinf 
from  pneu mo-thorax  and  diflphratjinatic  hernia,'  of  which  ho  died  about  thirty- 
two  hours  after  adtniFsion.  '  The  opL-ning  in  the  (liAphnigni  was  in  the  kA 
portion  of  the  tondon,  near  its  postorior  part,  and  was  large  enough  to  admit 
the  hand." 

G.  L.,  a^d  forty,  was  admitted  into  Ouy'e  Iloapital,  having  fallen  from  a 
prent  height  on  to  the  deck  of  a  vessel.  He  died  about  three  months  aftor  tfao 
accident.  An  opening  was  discovered  in  tlie  diaphragm  a  little  to  the  le 
the  oeaophsgeal  opening,  about  two  and  a  half  inches  in  estent-t 

The  sjTnptoms  of  laceration  of  the  diaphragm,  we  may  con- 
clude, will  be  generally  of  an  obscure  character;  and  it  will 
very  much  depend  upon  the  manner  in  which  the  accident 
occurred,  whether  sufficient  symptoms  will  be  referred  directly 
to  the  seat  of  injurj-  to  emible  the  surgeon  to  arrive  at  a  correct 
diagnosis.  If  the  rupture  be  the  result  of  a  fall  from  a  height, 
or  of  a  heavy  weight  having  passed  over  the  abdomen,  there 
will  be  so  mi]ch  general  bruising,  or  visceral  laceration,  that 
any  symptoms  of  rupture  of  the  diaphragm  will  escape  detection 
in  the  more  severe  and  urgent  condition  of  the  patient.  But 
the  mnscle  may  be  ruptured  by  sudden  spasm  or  action  cauft'd 


•  Britiih  Mfdical  Jomiml,  ]8.'i8,  p.  023. 

t  Pulnnd's  Prite-Eumj^  p.  3;iO;  also  Gujf't  ffoapttai  StjMia,  18.18,  p.  SOU 


DTAPHRAGMATrC  HTIRmA.  639 

by  a  slight  fall  or  slip.  The  patient  would,  under  anch  circum- 
stances, be  cognisant  of  an  instantaaeoxia  snap  or  darting 
sonsation  in  the  part,  followed  b}-  intense  pain.  There  would 
also  be  more  or  less  difficulty  in  walking ;  inability  to  use  much 
muscular  power;  and  must  probably  some  disturbance  or 
difficulty  in  the  respiratory  movements. 

ThrttnM  A.  (the  caee  nlwaiiy  quoted)  ' slipped  while  walking  in  his  own 
bouse;  and  in  tr}'in^  to  save  himeelf  from  falling,  gore  bimself  a  severe  twist, 
when  he  felt  somothinjj  snap  at  the  lower  ribs  on  the  left  side,  followed  by 
grcAt  pain,  to  such  an  extent  that  be  could  bardlj  breathe  for  aoina  minutoa.' 

A  laceration  or  wound  of  the  diaphragm  per  »e  is  not  neces- 
sarily fatal.  But  the  aperture  in  the  muscular  septum  is 
generally  productive,  sooner  or  later,  of  serious  results.  These 
serious  consequences  arise  from  the  escape  of  some  of  the  con- 
tents ofthe  abdomen,  throu  gh  the  laceration,  into  the  cavity 
of  the  thorax ;  such  a  protrusion  consLituting  that  variety  of 
liemia  termed  phrenic  or  diaphragmatic.  '  A  uniform  effect  of 
these  ruptures  when  extensive,*  writes  Dr.  Alfred  Taylor, 
'  is  a  protrusion  of  the  stomach  into  the  chest,  with  sometimes 
a  rapture  of  the  coats  of  that  organ,  and  ertravasation  of  its 
contents.'*  But  portions  of  the  small  intestine,  transverse 
colon,  omentum,  and  spleen  have  been  found  iu  the  cavity  of 
the  pleura  subsequent  to  an  extensive  laceration  of  the  muscle. 

The  symptoms  of  such  protrusion  into  the  CAvity  of  either 
pleura  would  be  generally  well  marked.  The  aide  of  the  chest 
implicated  will  be  somewhat  prominent,  and  the  heart  will, 
to  a  corresponding  extent,  be  pushed  over  in  the  opposite 
direction.  On  percussion  the  sounds  may  vary.  If  the  protru- 
sion be  stomach  or  intestine  distended  with  atr,  the  resonance 
will  be  most  evident;  but  should  solid  viscera  have  passed 
through  the  laceration,  the  sounds  will,  io  a  correspoudiug 
extent,  be  dulL  No  respiratory  sounds  vrill  be  heard,  under 
either  condition,  over  the  part  iu  which  lie  the  escaped  viscera. 
Constant  vomiting  will  also  be  generally  present.  With  the 
escape  of  portions  of  tlie  viscera  into  the  cavity  of  the  chest, 
obstruction  to  the  passage  of  their  contents  usually  occurs,  and 
the  patient's  Ufe  is  soon  sacrificed.  Or  death  may  follow 
an  attack  of  pleuritis  either  set  up  immediately  by  the  rapture, 
or  subsequently  produced  by  the  irritation  of  the  foreign  viscera 
in  the  cavity  of  the  thorax. 
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We  are  silent  on  the  subject  of  treatment  in  this  accideat. 
As  long  as  the  opening  iu  the  diapliragm  exists,  there  is  the 
prospect  of  protrusion  of  viscera  through  it,  and  consequeut 
obstrnction.  We  cannot  hope  to  close  the  aperture  hy  any 
measures  which  science  or  mechanical  surgery  would  justify ; 
and  therefore,  could  we  most  accumteljr  detect  the  existence  of 
a  protrusion  of  viscera  through  the  aperture,  it  were  vain  to 
attempt  its  i*ednction  with  anjr  prospect  of  benefit  to  the  patient 
or  credit  to  ourselves. 

Contusion  of  the  parietes  of  the  abdomen,  complicated  with 
rupture  of  viscera,  is  a  subject  replete  with  interest,  and  an 
injury  more  formidable  in  its  character,  and  more  fatal  in  its 
results,  than  most  of  those  alluded  to  in  this  essay. 

In  their  respective  ortler,  we  must  consider  individually 
rupture  of  the  food-tube  and  its  accessories  :  viz.  (1)  the  stomach 
and  intestines,  (2)  the  liver  and  the  spleen. 

As  the  result  of  accidental  violeuc^,  rupture  of  the  cfomocA 
in  a  state  of  health  is  a  very  rare  occurrence.  In  its  results, 
as  a  rule,  it  may  be  considered  as  surely  fatal.  Hupture  or 
rather  perforation  of  the  stomach,  the  result  of  ulcer,  is  not  an 
uncommon  lesion ;  but  is  one  rapidly  fatal,  and  consequent  on  i 
long-standing  and  troublesome  affection.  Such  an  occurrence 
is  characterised  by  sudden,  sometimes  excessive,  pain,  great 
depression  and  intense  anxiety,  rapid  pulse,  and  every  indication 
of  immediately  approaching  death.  A  few  hours  suffice  to 
terminate  the  sufferings  of  the  unfortuuate  victim  of  this  diaeaie. 
It  would  be  useless,  were  it  our  province,  to  offer  any  remarks 
on  the  treatment  of  such  a  case. 

The  blow  or  compression  which  would  in  a  state  of  repletion 
be  sufficient  to  produce  a  large  rent  in  the  stomach,  would  occa- 
sion but  a  very  small  oxjcning  if  little  food  were  contained  in 
it  i  but  however  small  in  quantity  this  might  be,  the  escape  of 
the  smallest  portion  into  the  peritoneal  sac  would  be  sufficient 
to  originate  violent  inflammation,  and  that  of  a  rapidly  iiktal 
character. 

Under  anj  circumstances,  can  we  entertain  a  hope  thst 
rupture  of  the  stomach  may  not  prove  rapidly  fatal?  It  i« 
just  possible.  If  the  laceration  of  the  coats  were  confined  to 
those  portions  which  are  attached  to  the  omentum,  above  or 
below,  extravasation  of  the  contents  might  be  limited  in  quantity, 
and  confined  to  parts  external  to  the  cavity  of  the  peritonajuiQ ! 
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though  such  a  condition  would  probably  be  but  a  temporary 
stay  to  future  mischief;  for  the  extravasation  would  sooner  or 
later  terminate  in  suppuration,  and  the  secondary  mischief  set 
tip  prove  equally  fatal,  as  a  rule,  as  when  it  follows  at  once 
upon  the  escape  of  the  etomach-contents  into  the  cavity  of  the 
jperitonajura. 

It  is  probnble  thitt  the  following  cam  nuty  bear  the  ahove  explanation.  A 
woman  rectiveJ  an  injtin-  on  the  nbdomen,  followvd  by  an  injolent  nwullint' 
over  the  left  part  of  the  epi)fa»ilriuin, — which  swelling,  auppunit'ifig,  aiitl 
Dlcerating  extprnnlly,  formed  a  tistulotis  communication  with  thu  ca^'itv  of  the 
Btnamch.  The  Toman  lived  Bomo  months  after  the  foniiAticin  of  the  fistula. 
On  the  examination  after  death,  the  opening  in  the  otomach  was  found  lowiu\ia 
tb«  pyloric  extremity,  and  was  intimately  adherent  to  the  abdominal  pit- 
rietes.* 

In  the  first  namber  of  the  London  Meritcal  Btview,  July  1  HfK),  is  recordeil  » 
CAM  of  rupture  of  tho  stomach,  in  a  man  aged  twenty-Hmr,  who  fell  from  a 
ladder  on  some  iron  nilin^.  lie  died  about  ei^'ht  hourv  after  tho  accident. 
When  admitted  into  the  MidiJlewx  Hospital,  under  the  care  of  31r.  M')Oru,  the 
patient  was  perfectly  seneiible,  but  in  a  state  of  great  prostrntiuu — piiLie  very 
•mall  and  fueble.  Brondy  was  administered.  This  he  took  with  great  re- 
litetance,  and  at  his  e-arncHt  request  it  was  not  porsisled  in,  Ue  stated  that  it 
incrMMd  his  aulferin^. 

I  Jhnt-morUm  examination. — 'The  carify  of  the  peritonieum  contained  about 
tveaty^six  ounces  of  fluid,  resembling  co (Tee -grounds.  On  the  anterior  oBprct 
of  the  stomach,  just  below  and  to  the  left  of  the  pylorus,  whm  an  abraj-iou  of  tlie 
peritoneal  coat  two  inches  in  length.  Immediately  beneath  the  pvlorus,  the 
■Ulterior  wall  of  the  st"mach  was  cooiplt-tely  ruptured,  jn  a  horizontal  direction, 
for  tha  apAca  of  threo  ioches.  The  mucous  membrane  of  the  stomach,  juat 
•bore  and  just  below  the  rupture,  pretwnfed  two  cle^n  cut4,  exposing  the  «uh- 
mncous  tissue,  which  was  intensely  iujetcted.  The  upper  of  theie  cuts  meadurud 
three  inche«,  the  tower  one,  oji  ini^h  and  a  half.'  Most  of  the  ribs  on  the  lefi 
side  were  fractured,  and  there  whs  rupture  of  the  pplo«>n.  *  There  was  n 
»iipert!cial  abnwion  of  the  liver,  an  inch  long,  on  its  inferior  surface.  CKise  to 
the  internal  iibdominnl  ring,  on  the  right  side,  was  a  rupture  of  tlie  peritonfEum, 
Urge  enough  to  admit  the  thumb.  There  were  also  numerous  ahraaions  of  thu 
puriiooeal  cf«t  of  the  tranaveree  colon.' 

Perforation  of  the  ■inie^tinf,  that  is,  rupture  of  the  intestinal 
coats,  the  result  of  external  violence,  without  any  external 
wound,  is  by  far  the  most  frequently  formidable  injury  of  the 
abdominal  viscera  with  which  the  surgeon  has  to  contend  in 
practice.  From  the  commencement  of  the  duodenum  to  the 
termination  of  the  sigmoid  flexure  of  the  colon,  in  any  part  of 
the  whole  lengtli  of  the  intestine,  rupture  of  the  entire  wall 
does  constantly  occur  from  violent,  sudden,  or  passive  forces 
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applied  to  the  front  or  sides  of  the  abdomen.  We  propose  to 
consider  the  various  forces  which  produce  eiich  accident*,  and 
the  various  gituutions  in  wliich  the  injury  may  occur. 

Rupture  of  intestine  is  a  very  common  result  of  a  kick  from  a 
horse ;  in  very  many  cases  admitted  into  St.  George's  Hospital 
witli  rupture  of  the  bowel,  tlie  injury  was  attributable  to  thii 
cause.  In  such  cases,  the  aperture  in  the  bowel  is  genenUlr 
small ;  whereas  more  extensive  lacenitions  are  found  when  tk 
injury  h:i8  been  caused  by  heavy  weights  passing  over  the  bc-dT. 
In  the  latter  instances,  the  intestine  may  almost  be  severed 
transversely.  Every  variety,  from  a  small  pin-hole  perforation 
to  an  entire  transverse  division  of  the  walls  of  inteutiue,  maj 
occur  from  a  variety  of  forces  acting  on  the  abdominal  waJU; 
but  into  these  points  it  is  not  necessary  to  enter  more  minotelj. 
It  may  foirly  be  asked,  whether  a  rupture  of  the  intestine  is  to 
be  considered  a  fatal  accident  ?  It  can,  we  fear,  rarely  happeo 
that  recovery  should  take  plane,  if  the  lesion  be  sufficitint  to 
permit  the  escape  of  ftccal  matter  into  the  peritoneal  cavity, 
and  the  rupture  be  not  accompanied  by  an  external  woani 
The  effects  of  such  a  lesion  are  so  formidable,  that  we  naj 
certainly,  as  a  rule,  pronounce  all  such  cases  to  be  utterly  beyond 
the  boundaries  of  relief  and  recovery. 

A  mnn  was  admitted  into  St  Georg^p's  Hoepital  in  December  1841,liaTiig 
been  r"Hecl  upuii  by  a  horse  that  fell  vrith  him.  The  pnUeat  cutnpliuned  d. 
■ercrc  pain  acrosa  tbe  abdomen  :  counteTumcti  vttr  pale  ;  pulse  very  we*k;  tAl 
much  tcndvnieBs  on  pre^ure;  vomiting  »orm  commenced  aFter  ftdnuaHAj 
Tho  fnllowing  day  all  th»  R;t-mptf>n]H  were  ofivnivated  ;  the  pulse  bQCamtvCifl 
quick  and  »iiiall;  countenance  very  anxious.  He  died  thirty-four  bnun  aft**] 
aJmiesion.  There  wero  gent-nd  adhwiions  of  the  peritunmnm  to  the  p^\ 
nmentiim,  and  nho  of  the  convolutions  of  intestine  to  each  oUier;  the  Irnpkj 
being  of  dark  jfnimoua  colour.  The  carily  of  the  peritomeutn  contained  ij 
largo  quantity  of  hloody  Huid,  quite  free  from  ftpcal  taint.  Ab>ut  tbe  ralddll| 
thirci  of  the  jcjiminn,  the  buwd  was  fnrinHd  into  a  kind  of  loop  from  adhAiail 
to  the  transverse  colon,  and  pre^nted  a  very  dork  and  congoatmt  coiiditioD ;  eaj 
lepara  ting  the  adhetnona.n  amallnipture  of  the  jejunum  waa  ae«n ;  escape  eftbtj 
contenta  of  the  bowel  had  been  prevented  by  linn  adheaiona,  and  aIjo  by  a  Ian*  \ 
coagulum  ffimieil  in  thi)  inimttdiate  xitiintino  of,  and  fairly  aurrouoding  liMl 
rupture.  Bitiue  purtious  uf  the  intestine  presented  a  dork  apjieiumaco,  aajfj 
bruised. 

Such  a  case  as  the  above  marks  the  possibility  of  rupture  of] 
intestine  without  escape  of  &K;al  matter.     This  patient  pn>- 
bably  died  as  much  from  the  effects  of  inflammation,  set  np  K 
the  bruised  intestine,  as  from  the  effects  of  the  rupture.    The 
post-mortem  appearances  in   this  instance   are   a   fair  index 
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of  the  pathological  conditions  generally  found  after  similar 
ijijuriea. 

Tiie  immediate  effects  of  snch  a  lesion  ae  rnptnre  of  bowel 
from  extt-mal  violence  are  most  characteristic.     The  i)tLin  fol- 
lowing the  blow  is  rapidly  merjfed  into  that  which  is  often 
exclusive,  and  ia  apparently  the  result  of  the  escape  of  fwcn- 
i]t  fluid  into  the  peritoneal  sac.     Pain  is  much  increased  by 
ssiire,  and  sometimes  to  such  an  extent  that  the  patient 
nnot   bear   the   weight   of  the   bed-clothes.      Tlie   anterior 
abdominal  muscles  become  rigid  and  unyielding  to  the  touch; 
f.-i  lae,  hard,  and  resistant  to  any  examination  by  the  hand ;  and 
almost  convey  the  sensation  of  a  board,  rather  than  that  of 
animal  tissue,  laid  over  the  surface   of  the   bowels.     If  the 
abdomen  be  uncorered,  and  the  patient  requested  to  draw  a 
long  breath,  the  action  of  respiration  will  be  observed  coufiued 
to  the  thoracic  muscles :  those  of  the  abdominal  wall  will  be 
*til],  fixed,  and  unmoved.     The  countenance  rapidly  assumes 
"til 0 most  anxious  and  restless  aspect;  vomiting  sets  in  early, 
*^iid  is  more  or  less  constant  and  distressing  to  the  end ;  the 
fluid  vomited  being  at  first  the  remains  of  the  lost  undigested 
^Jt'jil,  and  then  pomiceous,  and  latterly  dark -coloured,  slightly 
linted  by  iceculent  smell.     The  tongue  varies  in  appearance, 
tit  generally  is  coated  and  dry,  and  red  at  its  edges  ;  great 
thirst  is  often  a  marked  symptom.     A  symptom  spoken  of  as  a 
•ure  indication  of  ruptured  bowel,  is  early  and  excessive  col- 
ipae ;  but  collapse,  though  generally  present  to  a  great  extent, 
sometimes  be  wanting   to   such   a  degree,  that  if,  as  » 
iptom,  it  be  much  depended  on,  an  incorrect  conclusion 
inight  be  arrived  at  respecting  the  extent  of  the  injury. 

The  roAcliinaii  of  my  fViend  and  colleAgue  Or.  Fuller  was  kicked  on  the 
Kbdnturn  by  a  home,  early  in  tliu  mrirning.  Tlie  iuhu  oxperiencud  great  piun 
Snmedifttely  oA^r  the  ocrident,  but  wtu  «)>!«  to  walk  aome  little  distance  from 
"^e  vtAble  to  his  lod{png«,  and  tlien  upstttirs  to  bi5  bedroom,  without  ajiy 
indicatioa  of  rullapee.  When  I  saw  faim  with  Dr.  Fuller,  about  au  hour  after 
the  ncddent,  there  wm  tu>  colla|ue,  and  thu  pul^e  gave  xtry  little  indicAtiim  of 
•vrions  miscbief;  but  the  pain,  the  tense  sUte  of  the  alHlotninal  musi'le*,  the 
sitxit'tr  of  eountenftnoe,  and  the  vomitiiif?  then  prvtent,  pretty  surely  indic-nted 
Tuptiins  of  the  }fut  The  post-mortem  examination  displayed  a  lacerated 
4>|wxuag  ia  the  anudl  inte»tine. 

It  may  appear  superfluous  to  speak  of  treatment,  when  we 
start  with  the  conviction  that  rupture  of  bowel  ia  necessarily 
Tu-taL     But  in  these  serious  injuries,  if  truatmcut  is  to  be  of 
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Avail,  it  certaizilj  mppean  absohitelT  oecemmwj  tl>»t  all  onr 
effbris  abooU  be  directed  to  tlie  mainteBaiiee  of  rest  in  tlw 
injured  put-  It  win  be  iband  tlkafc  Tomitaiig  and  coetif«iK« 
are  tbe  invariable  accompannog  rfwdHlonn  of  raptured  iutes- 
tioe.  Nature's  iadieatkai,  •«  weD  as  nafciiR'a  effort,  appear  fco 
be,  to  aToid  all  distnriaaee,  and  pioaciie  strict  rest  cf  the 
injured  part,  by  emptfiBi;  tba  tobe  abore,  and  arresting  ita 
action  below ;  and  the  leseon  she  teacbes  ns  we  ahonld  be  ^^^^r 
to  appreciate  and  enfaree.  Opium  administered  internally  fi'  u 
the  first,  is  one  great  indication,  marked  br  her  teaching.  VTi 
leam  the  adfuntagra  of  opium  administered  in  instanoee  d 
bruised  or  infiani«d  intestuoe  reduced  after  strangulated  henm; 
equally  important,  if  not  more  so,  is  the  action  of  this  dmg  is 
cases  of  raptured  bowel.  The  dose  is  onlj  to  be  suspeukJ 
when  narcotic  effects  are  erideot,  but  otherwise  should  be 
repeated  and  increased  until  some  beneficial  or  specific  act 
is  observed^  Leeches  to  the  abdomen,  fomentutioos,  aina 
and  turpentine  on  flannel,  should  be  applied  mnch  in  the 
stated ;  and  the  leeches  repeated,  if  requisite  to  relieve  pain,  A 
In  such  cases  depletion  cannot  be  had  recourse  to  of^en. 
earned  rery  far  with  benc^t.  The  pulse  soou  begins  to 
It  must  ever  be  borne  in  mind  with  respect  to  treatment, 
the  infiamniatonr  action  is  the  result  of  local  extrarasation, 
sot  of  idiopathic  or  constitutional  causes,  and  therefore 
under  the  influence  of  geceral  measures.  It  is  a  question 
far  mercury  should  be  administered  in  these  injuries.  I 
it  to  be  occasionally  a  beneficial,  and  therefore  justifiab 
therapeutic  agent,  but  only  In  combination  with  opium ;  $ai 
with  opium  it  should  be  administered  in  the  early  stages  of  th« 
symptoms,  in  small  and  oft-repeated  doses.  One  grain  of  each 
dnig  may  be  given  every  three  or  four  hours.  The  repeatel 
doses  of  opium  will  often  be  borne  for  many  hours,  and  Uu> 
patient  in  no  way  injuriously  aifected  by  it. 

A.  few  hours  to  three  or  four  days  will  be  the  extremes  vt 
time  that  a  patient  may  survive  after  the  occurrence  of » 
rupture  of  the  bowel.  Upon  examination  after  death,  marlreJ 
evidences  of  the  escape  of  the  contents  will  be  present :  geiunl 
peritonitis,  the  edges  of  the  convolutions  being  glued  togeU«*r: 
discoloured  and  purulent  fluid  confined  between  tbe  folds  of  tW 
intestine,  and  especially  in  the  lower  portion  of  the  peritoDftJ 
cavity.  According  to  the  size  of  the  rupture,  so  in  a  greit 
measure  will  be  the  amount  of  effusion,  as  also  the  rapidity  (f 
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the  termination  of  the  case ;  for  the  symptoms  will  be  more 
usate,  and  the  progress  more  rapid,  the  larger  the  escape 
>f  feecnlent  flnid.  The  wound  in  the  intestine  will  often  be 
bidden  by  adhesions,  and  care  is  sometimes  required  to  ascertain 
its  situation.  It  will  probably  have  early  become  adherent  to 
Qie  adjacent  surface  of  bowel,  or  omentum,  or  any  neighbouring 
riscns,  and,  as  a  consequence,  before  the  period  of  death  escape 
odF  the  contents  of  the  gut  will  have  ceased.  The  edges  of  the 
■round  are  always  found  everted,  and  the  mucous  coat  project- 
mg,  plugging  up  the  aperture  when  not  of  a  very  considerable 
nze. 

In  an  injury  such  as  we  have  now  considered,  what  prospect 
bas  a  patient  of  recoveiy  ? 

It  would  be  mere  conjecture  to  suppose  a  case  of  recovery 
probable  after  escape  of  fsecal  fluid  into  the  peritoneal  sac.  It 
cmly  appears  possible  that  a  patient  should  even  survive  for  a 
tune,  t.e.  beyond  a  few  days,  if  the  rupture  were  situated  at  the 
attached  margin  of  the  bowel,  and  the  escaped  feeculent  fluid 
irere  confined  between  the  layers  of  the  mesentery.  In  such 
1^  exceptional  case  we  must  expect  subsequent  serious  mischief. 
Abacess  and  chronic  peritonitis,  and  more  or  less  adhesion  of 
Uie  surfaces  of  the  intestines  and  viscera,  would  be  the  chief 
features  of  the  case :  matter  might  approach  the  surface,  and 
be  detected  in  time  for  evacuation,  before  discharging  into  the 
peritoneal  cavity.  Such  a  case  is  not  unfrequently  met  with 
after  convalescence  from  fever,  or  from  ulceration  and  perfora- 
tion of  intestine  from  other  causes.  Such  a  case  would  be  long 
in  recovering,  and  would  call  forth  all  the  attention  and  skill 
that  the  experienced  practitioner  could  bestow  upon  it.  An 
early  exit  for  the  pus  would  be  most  important,  and  great  care 
should  be  taken  to  prevent  burrowing  sinuses,  and  confinement 
of  matter. 

Lacerations  of  the  substance  of  the  liver  will  be  frequently 
met  with  in  post-mortem  examinations  of  persons  whose  deaths 
have  been  occasioned  by  injuries  to  the  abdomen ;  but  though 
Buch  lacerations  are  not  uncommon  results  of  accidents,  the 
termination  need  not  necessarily  be  fatal. 

If  the  laceration  be  not  extensive — if  it  be  limited  to  the 
8ur&ce  of  the  liver,  merely  a  slight  superficial  crack  —  the 
patient  may  recover  without  much  suflFering,  and  without  any 
particolarly  marked  indication  of  the  existence  of  the  injury. 
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If  the  laceration  be  at  all  extensive  or  deep,  Uie  patient  soon 
(lies  from  the  effects  of  hinmorrhage  into  the  peritoneal  caritj. 
Post-mortem  examinations  bring  before  us  every  condition  of 
rupture,  from  the  slightest  rent  mnninjj  through  the  peritoneal 
covering,  and  barely  tearing  more  than  the  most  enperficiftl 
suriace  of  the  liver,  to  the  most  complete  smashing  up  of  tiie 
organ.  Only  in  the  slighter  injuries  can  we  anticipate  a  faTom- 
able  result.  Death  rapidly  steps  in,  and  appropriates  the  more 
serious. 

A  man,  s^ed  thirtj-three,  was  sdmitted  into  St.  George's  Bospital.XoreDtM 
S5,  1&47,  under  the  cnra  of  Mr.  (Sutler.  The  |iatieut  wiei  bliuicb«d,  And  in  • 
cold  sweaL  He  bad  been  shortly  before  kicked  on  the  epigsritriuni  bv  »  lkiB«. 
The  mtm  was  in  fireat  |»ain,  and  excessively  faint,  and  became  npidlv  Qwre 
exhausted,  llo  died  an  hour  and  a  half  after  admtiflinn.  There  were  mariuof 
recent  vcchymosis  over  the  epigastrium,  and  in  the  substance  of  the  moirlei, 
especially  on  the  left  »de.  The  cavity  of  the  perit^nfpum  contained  mudi 
fluid  blood.  There  was  a  very  extensive  laceration  of  the  liver,  nearly  si!{i»> 
rating  it  into  t^'o  portions,  these  bein^  held  top^ther  by  oerves.  Teasels,  nl 
some  shreds  of  hrui^d  livcr-tisene.  There  were  also  some  lacerated  apoCs  ■ 
the  posterior  surface  of  the  left  lobe.     The  other  viscera  were  healthy. 

Kupture  of  the  liver  may  occur  without  rufjture  of  the  peritoneal  coat,  sad 
without  bteiuorrhage  into  the  perituiieal  cavity.  A  man,  a^red  twalLy-fi*^ 
was  admitted  into  St.  Georfte'e  Hoejutal,  May  28,  ll*4".  He  was  pale,  r-'^ 
and  grasping  for  breath.  He  died  in  two  hours.  The  wheel  of  a  heavilv-1 
cart  had  passed  over  him.  The  peritonieum  covering  the  upper  surface  of  Uu 
livttr  ftppfared  sli^'htly  hiuised.  On  cuttinji;  into  the  upjier  part  of  the  n^it^ 
lube,  cunsidera.blt>  laceration  of  the  substance  waa  found,  though  the  pto- 
tonieum  was  entire. 

In  thin  in*t«iic>'  there  was  also  extensive  laceration  of  one  lung,  and  fractof 
of  scTeral  ribs;  but,  irrespeclise  of  such  com  plications,  the  injury  to  the  IJnr 
might  fairly  be  considered  as  one  favourable  to  recovery; — an  instaoct  of 
laceration  of  the  liver  unattended  by  hietnorrhnge  into  tbe  peritoneal  cavity. 

We  cannot  mention  any  definite  symptom  by  which,  during 
life,  a  rupture  of  tlie  liver  may  be  unmistakably  detected.  If 
the  rupture  be  slight,  there  is  but  little  beyond  the  usual 
eyniptonis  attendant  upon  an  injury  of  the  abdomen,  not  of  » 
severe  character.  Greater  tenderness  may  be  experienced  OTtf 
the  region  of  the  liver  than  elsewhere ;  but  such  a  symptom 
cannot  be  assumed  to  be  positively  demonstrative  of  lacera- 
tion ;  for,  on  the  one  hand,  the  tenderness  may  exist  after  i 
direct  blow  without  rupture,  or,  on  the  other  hand,  the  liver 
may  be  lacerated  from  violent  concussion  of  the  organ,  bdJ 
there  be  no  marked  or  de&ued  local  pain. 

When  the  laceration  is  extensive,  it  may  be  suspected  moiv 
surely  than  when  slight,  from  the  rapid  collapse  of  the  patient; 
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\oBQ  of  pulse,  extreme  faiiitncss,  pallor,  aud  ^reat  disteusioa 
of  the  abdomen — all  indicative  of  excessive  internal  bBemor- 
rbage. 

Injuries  of  tlie  abdomen  productive  of  laceration  of  the  liver, 
and  att«u(]od  by  such  hsemorrhaf;e,  are  perhaps  the  niOHt 
rapidly  fatal  of  all;  aud  patients  will  expire  in  periods  shoiter 
or  longer,  proportionate  to  the  amount  of  the  bleeding. 
,  It  would  bo  useless  to  talk  of  treatment  iu  such  cases.  Deiith 
in  and  removes  the  patient  from  suffering,  often  ere  the 
question  of  restorative  treatment  can  bjirely  be  entertained. 
But  in  minor  lacerations  every  precaution  requisite  in  the 
treatment  of  other  injuiies  of  the  abdomen  must  be  Btriclly 
observed.  Absolute  rest  is  one  most  esseutial  coudition  to  be 
insisted  on.  The  paticni  should  not  even  be  allowed  to  raiw  him- 
self  or  he  raised  in  hedy  if  it  be  suspected  that  much  blood  has 
escaped  into  the  cavity  of  the  peritoneum  or  eltsewliere.  For 
under  such  circumstances,  though  the  patient  may  appear  to 
be  going  on  well,  death  may  occur  upon  the  slightest  exertion. 
If  pain  supervene,  and  the  pulse  indicate  increased  action, 
leeches  may  be  applied  with  caution.  But  opium  should  be 
administered,  alone,  to  quiet  the  nervous  system,  or  combined 
with  calomel  in  small  doses,  should  peritonitis  be  evidently 
pmmencing.     Fomentations,  or  large  warm  poultices  applied 

er  the  whole  of  the  abdomen,  fi-equeutly  procure  considerable 
relief  in  pain,  and  afford  great  comfort  to  the  patient  under 
such  circumstances.  The  treatment  must,  however,  be  guided 
by  symptoms,  and  no  very  general  law  can  be  laid  down  as  to 
its  adoption. 

Pain  is  frequently  felt  over  the  region  of  the  injured  part  for 
some  time  subsequent  to  recovery :  such  2>uin  indicates  the 
necessity  of  care  on  the  part  of  the  patient ;  for  secondary  in- 
flammation may  be  set  up  by  any  prolonged  or  reckless  indul- 
gence in  exercise  or  violent  exertion.  It  itt  alway»  imposAible  to 
mtimote  the  amount  of  iwjwry  m  the  mo^t  fovoumble  casca,  or  to 
calculate  the  amount  of  blood  extravasated.  With  judicious  treat- 
ment in  the  early  stages  of  the  injury,  the  rupture  of  the  liver 
may  have  united,  aud  the  effused  bluod  ma}'  have  commenced  to 
disappear,  but  adhesions  of  the  peritoneal  surfaces  about  the 
injury  probably  exist  to  some  extent;  if  by  too  active  move- 
ments on  the  part  of  the  patient  tliese  adbesions  become  dis- 
turbed or  destroj'ed,  all  previous  benefit  may  be  entirely  lost, 
and  a  fatal  termination  be  the  result. 


Tlie  rotlnwing  aue  indiciitM  thn  extmme  importance  of  strictljr  mninUmiog 
the  recnuibeal  posture  after  aevvn*  collapse. 

A  miin,  ngsd  fortr,  wiw  ndniittud  into  St.  Oeorgo's  Hospital  in  Mny  184o, 
under  the  care  of  Mr.  Cutler.  Tbe  pniieut  wu  in  a  utAW  of  collapse,  ud 
complained  of  intense  pain  ovor  the  aljdomcD,  n'hicli  was  confiderablr  di*- 
tended  ;  aurac  of  the  riba  ou  tW  right  nulo  weri;  frarturcd.  The  |iain  gTsduallT 
mibnided,  thouf^b  the  patieut  ramuncd  very  «x8anguine.  He  apjwared  tA  Iw 
gRiniD}r  i*nmi.>  stren)fth,  when  he  died  suddenly,  tbr^  days  srter  the  arcidnil, 
on  ottt^iiipting^  to  raif>e  biniAidf  up  tu  ^et  upon  the  bed-pan.  Tliu  cavitT  of  Um 
piTttoDieum  contained  a  laiye  qnuntity  of  blood.  The  conTolutions  ki[  int<s9- 
iiQCB  were  glued  t^igcther  fay  the  tibrin  of  the  oxtraf&siited  bUsod,  which  hid 
]itirlia]ly  lo«t  itM  colour,  and  farmed  sk-nder  adlietuouA.  There  wu  an  exteiuiTe 
nipturo  uf  the  liver.  The  ruptured  pnrta  wt-rn  well  adapted  to  each  other,  and 
prvtt)-  firmly  iuut«d  by  the  fibrin  of  the  extramaated  blood. 

That  a  ruptnre  of  tbe  liver  may  unite,  and  that  a  patient 
need  not  die  from  the  effects  of  such  an  injury,  there  can  be  no 
doubt :  the  following  case  is  an  illustration. 

A  man,  njced  thirty-eight,  waa  admitted  into  St.  Goorgo's  Hospitnl,  under 
the  care  of  Mr.  (*ie(itar  IlAwkins.  Thn  pnlicnt  had  fallen  from  a  hnynck,  and 
•truck  his  back  againat  a  log  of  wood.  There  was  complete  loss  of  Toluntan 
motion  and  eenaation  in  the  pnrta  beluw  the  nipples.  There  was  con^deraUe 
collapse,  which  coutiuued  for  wveral  hours.  Tbe  urine  dmwn  off  contaioed  ■ 
large  priiiK)rtinn  of  blnod.  Sloughs  formed  upon  tbe  Ixu'k,  &c.,  and  death 
oecitrriHl  exactly  tbnH>  weeks  after  the  narident.  The  body  of  the  aevcnlh 
cenricnl  verttibrn  wkj:  broken  into  fmguieute,  aad  the  spinal  curd  correspoodiitg 
to  thiti  vertobra  was  softened  and  difllnent  The  cavity  of  the  peritonCttin 
contflijied  n  little  bloody  serutn.  An  exteuidve  rupture  was  found  on  the  upper 
:iurfeice  of  the  right  lobe  of  the  liver ;  this  rupture,  which  measured  five  tocha 
in  len^flh,  waa  perfectly  united,  with  the  exception  of  some  few  points,  whare 
the  peritoneal  coat  sliU  reinwinwl  broken;  but  no  IjTnph  wnj«  found  on  ikf 
•teroufi  membrane,  which  retained  its  polished  surface.  The  ruptmrt  dH  mi 
eaimd  iviy  deeplif  into  the  onjan* 

Such  a  rupture  as  the  above,  oocurrmg  without  otlier  mis- 
chief to  the  body,  may  reasonably  be  considered  as  by  no  means 
fatal  in  its  cliaracter,  nor  in  this  instance  can  the  injury  to 
the  lirer  be  looked  upon  as  at  all  implicated  in  the  cause  of 
death. 

In  conclusion,  from  the  results  of  the  cases  quoted,  and  for 
the  reasons  adduced,  we  may  fairly  state  that  the  treatment  of 
the  ccnvaleseeni  is  a  matter  of  as  g^reat  importance  as  that  of  the 
patient  in  the  early  days  of  an  injury  suspected  to  be  laceratiOQ 
of  the  liver. 


•  '  Caaea  of  Ruptured  Liver/  by  Mr.  Athol  Johnson,  Mod^-Chir.  Trmi.  toL 
zxxiv. 
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Rupture  of  the  galUbladiier,  or  of  the  common  dact,  may 
occtir  without  rupture  of  the  liver.  Tlie  symptoms  are  generally 
marked— considerable  pain  in  the  region  of  the  injurj',  excessive 
collapse,  aud  g^eat  aujdety.  Death  is  generally  rapid ;  and 
poai-moriem  examinations  have  detected  the  escape  of  the  bile 
into  the  cavity  of  tlie  peritomeum. 

Mr.  Poland  reUtw  tho  followiojf  caw.  'A  boy  received  s  blow  on  the 
abdomen,  foUowod  by  great  pain  and  speedy  death.  There  was  found  cxtrava- 
antJou  of  bile,  and  rupture  uf  the  ductus  couiniunia  cboledochus,  witli  lymph 
tlirnwn  out  ia  tbe  neigbbourhood.'  * 

Dr.  Fergus  baa  recorded  an  intoro«ting  caw  of  nipture  of  the  gnll-bladder,  in 
the  31^  volume  of  the  Mtdica-Chmirgk-Ql  Tramaction^  A  boy,  aged  aeven  teen, 
fell  ofT  the  shaft  of  n  cart,  the  wheel  of  whieh  passed  over  the  nbtlnmen,  just 
below  the  false  riba.  The  boy  couiplained  of  pniu  in  the  abdomen,  hut  not  of 
a  severe  character:  the  amount  of  shock  wan  tiiHiug.  In  the  night  following 
the  accident.  e«vere  pain  commenced  in  the  abdomen — the  cDuntenHnco  became 
anxious  and  the  pulse  smnlt  and  rapid.  These  symptoms  were  actively  treated; 
and  he  improved  »o  much  ilmt  on  tlie  fifth  day  olW  the  receipt  of  the  injury 
be  was  comtidcred  couvaleacent,  and  watt  allowed  to  get  up.  Two  days  sub- 
aequently,  he  was  so  far  recovered,  that  the  queslinn  of  his  quitting  the  lioapital 
wa5  entHftjiin^i,  when  about  nnnn  he  waf  ttiuldenly  (>t*i/ed  with  extreme  pnin 
and  a  sense  of  tightne»  in  the  abdomen :  in  an  hour  tbe  pnin  had  extended  all 
over  the  abdomen,  and  wn9  increased  by  prt-ssure  ;  the  countenance  was  full  of 
anxiety,  and  the  pul»o  f«mnll  and  mpid:  tlie  symptom.'*  present  were  th<>so  of 
acute  peritottitis,  frum  elfji^ion  of  forbi^  matter  into  the  cavity  of  the  abdomen. 
Notwithstanding  the  mo&t  judicious  treatment,  the  symptoms  increased,  in 
aeverity,  and  the  pntient  died  on  the  ninth  day  after  the  first  receipt  of  injury. 

On  opening  the  cavity  of  the  peritonoeum,  an  immense  gush  took  place  of  a 
dark  liquor,  having  precisely  ttie  colour  and  odour  of  bile.  Thu  intestines 
were  rougiiened  from  the  effects  of  peritonitis,  and  shreds  of  lymph  were 
flontiug  in  the  dark  tluid.  'The  Hrer  was  lacerated  in  the  direction  taken  by 
the  brond  ligament,  quite  through  its  substance,  and  to  a  depth  from  the  thin 
edge  of  two  inches  Htid  a  half;  another  laceration  extended  lihout  two-thirds 
uf  the  length  of  the  convex  surfoce  in  a  transverse  direction.  The  omentum 
wajs  found  rolled  up  in  a  moss  underneath  the  liver,  and  slightly  adherent  to  it, 
of  a  duaky  dark  colour,  and  gave  way  under  the  least  pressure.  The  neif^b- 
botiring  portion  of  the  trausversu  colon  was  of  the  sajue  colour,  and  nearly  as 
fhtgile.  The  gall-bladder  was  ruptured  ahiive,  near  the  junction  of  the  hepatic 
with  the  cystic  duct,  at  a  spnt  in  immediate  relation  and  in  contact  with  the 
mius  of  omentum  above  described;  the  galt-hladder  was  quite  empty  aud  con- 
tracted. 

The  question  arising  from  the  history  of  this  case  is,  whether 
the  secondary  and  sudden  attack  of  inflammation  might  not 
have  been  dependent  on  the  extravasation  of  bile,  just  previous 
to  the  attack  of  pain — this  extravasation  being  the  result  of 


*  iVisff-JSnap,  by  Alfred  PoUumL 


fiome  of  the  adliesions  between  the  omentum  ancl  the  gall* 
blnxlder  becoming  brokeu  up  by  accidental  causes.  The  caae 
points  out,  in  its  progress  and  by  its  result,  the  ver}'  grat 
importance  of  enforcing  rest  and  quietude  in  all  injuries  of  the 
abdomen,  auch  as  tbia  boy  had  suffered.  We  may  consider^ 
that,  aft«r  «u  injury  to  the  abdomen,  a  patient  is  not  safe  under 
the  period  of  a  fortnight,  eveu  if  he  be  entij*ely  free  from  all 
BymptomB. 

The  gpleen  is  frequently  ruptured  in  injuries  of  the  abdo- 
men. Such  lacerations  geueiully  occasion  considerable  internal 
bajmorrbage.  The  symptoms  attendant  on  any  rupture  of  the 
spleen  will  barely  justify  an  opinion  being  hazarded  whelhei 
the  laceration  Iw  in  the  spleen  or  in  the  liver.  The  symptoms 
do  not  vary  imicb  in  either  injury  ;  the  only  points  which  cnn 
in  any  degree  guide  onr  diagnosis  are,  the  nature  of  the  bluv 
and  the  situation  of  the  injury.  If  the  laceration  of  the  spleen 
be  more  than  very  super&cial,  hapmorrha^e  will  probably  hi 
more  considerable  than  it  would  be  in  a  similar  extent  of  lacer- 
ation of  the  liver,  and  death  will  rapidly  follow. 

A  \>oy  ftbout  nine  jeare  oM  was  pushed  into  «  ginTel  pit  by  r  compsnioo,  uh! 
in  falling  Atriick  his  left  side  Against  the  edge  of  r  bnrrow.  TWis  occurred  itflfr 
bis  dinner  aud  whilo  on  his  wny  back  to  hcIidoI  for  the  ftft^rnoi.ni.  He  felt  much 
pain  nt  the  time,  hut  not  liking  to  complain  ninnnfred  tn  wnlk  into  tba  Mchom- 
room.  He  tlii'n  »cum  b^mmH  vcrv  taint,  roH  appeared  so  ill  that  he  was  it 
once  sent  home,  but  a  sburt  diijtnnce  off;  and  woa  immediately  seen  bjr  )lr. 
IlRlford  of  Flummemnit]!.  He  found  the  littb  patient  very  much  odUliwI 
and  in  much  pain.  In  consultation  with  the  author  the  Ixiy  was  aeen  Ae 
following  day.  The  abdomon  waa  dixlcndiH),  miiwlea  uuyielilirig,  and  all  the 
geiicml  indicalitms  ofsevere  '\'iscern1  laceration  with  pentonitii<i  conimenctng. 

TlietH)  sjmploum  iuurejiwd  in  severity,  and  the  boy  died  a  few  days  aftei' 
The  pplecn  wns  found  nearly  wparnted  inio  three  portions,  and  much  sniubed; 
&  Urge  quaiuity  of  blood  wrk  extravnaatod  in  the  abdomiiuil  cavity,  and 
with  rucently  effuaod  iyuiph  and  purulent  fluid. 


uu^it 


Though  rujiture  of  the  spleen  need  not  prove  immfdiaU^}! 
fatal,  secondary  mischief  may  supervene  ajid  nltimaUly  prodaw 
death. 

A  man,  Rjred  twenty-fonr,  w»s  admitted  into  St.  Georpe'a  IToapital  under  the 
care  of  Mr.  CVsar  Hawkins,  Auy:iwt  20,  ]84i5,  having  fnllun  from  a  ecalTold  to* 
height  of  about  twenty  fet>t.  On  adnuiiMinu,  the  patient  did  not  appear  to 
auffer  more  than  from  a  serious  shake;  but  about  three  houre  afterwardi  i>" 
became  collapwt^d  alimwt  like  death,  and  waa  scarcely  conscious  for  a  *i'"* 
time.  Ho  grnduolly  rerovered  fn«m  tliin  fnnditi.>n.  and  then  compUiflw*  *' 
pain  in   thu  kit  lumbar  region.      During  the  following  nioe  days  he  W 


nrpentpd  fninting^Dt.<i;  hnt  them  diiappoATed  RuWqnontly,  and  he  flpppnrcd  to 
be  gaiuin^  Httvnji^Ii  itlowlj.  In  October,  he  wm  lulUciimLly  rucoverud  tu  Bit  u[i, 
and  evt>u  wAtki<(l  otie  ilaj'  froiu  bie  bed  to  the  fire-placa  in  the  acfiili^Dt-ward,  u 
distAnce  of  ubout  turunty  luet.  Subsequunt  to  thu  exertion,  be  wn<>  ftj^in  attacked 
witii  faiotitigs,  iurr«wed  pain,  cough,  &c.,  and  he  died  Noreuih«r  15,  about 
eleven  weeks  after  the  accident. 

The  cavity  uf  t1i«  left  pluurn  was  divided  hy  adhfisioiu:  tba  upper  half 
coiitaiued  serum  and  Hitkea  of  lymph;  tb«  lower  half  was  6  lied  with  s«ro- 
purulent  Huid  aiid  lymph.  Tlii!  pleura  corre^pumliii);  Ui  the  lattur  surface  waa 
covered  with  a  lbii,-k  layer  of  lymph.  The  aurface  of  the  left  lung,  correspond- 
iog  to  the  diaphmgui,  was  ndlierent  to  the  latter.'  A  large  foul  abwreaa 
occupied  the  lower  portion  of  thiB  lung :  and  this  nbMcaa  coiumunicated  with  a 
large  cavity  containing  p ja,  between  the  luug  and  the  diapbnigui.  Corrcspond- 
iDf7  to  the  lower  surfiio!  of  this  cavity  waa  a  ragged  opening  in  the  diaphragm, 
al>out  an  inch  in  length,  through  which  tlie  ah«io««»  in  the  pleural  cavity  luid 
limg  communicat4^d  with  one  in  th<;  cavity  of  tbt*  abdomen,  behind  and  to  the  left 
of  the  stomach. 

The  surface  of  the  pcritonronm  waa  thmughont  of  a  black  colour,  aa  if 
waahed  ovrr  with  ink.  Thll^^  wi;r»  numerous  Mdln?sionii  of  the  peritonaeum. 
The  posterior  aiu-faco  of  thw  Ifft  extrpmity  of  the  stonmch  wa^  fastuned  down 
by  adhesionii,  in  6v['ariiting  which  an  ahuceM  containing  half  a  pint  of  pus  was 
found ;  the  walla  of  ibL«>  ah&cuss  were  formed  by  the  dtomucb  and  trauaverdo 
colon,  the  diaphragm,  and  the  upper  surface  of  the  Mt  kidney.  The  spleen 
was  found  rupturvd  into  two  purtiona :  one^  the  upper  portion,  being  sur- 
rounded by  piiit,  and,  aa  it  were,  in  the  abacosa;  while  the  other,  the  lower 
portion,  waa  8ituat«?d  tu  front  of  the  abaceaa.  The  inferior  surfncu  of  the  din- 
phragni  ci>rTt;«poDdiiig  to  the  absceaa  was  laoaratttd  from  the  median  liue  to  the 
extent  of  aix  inchea  to  the  luft  side. 

Rupture  of  the  hidiieif  is  a  lesion  often  met  with  in  post- 
mortoiu  examinations  of  individuals  whose  deaths  have  beon 
occasioned  by  violence.  This  lesion  may,  however,  occur,  inde- 
pendent of  injury  to  any  other  viscus;  and  tlie  termination 
may  he  rapidly  fatal.  A  bruise  of  the  kidney  may  occur  with- 
out rupture  of  the  surface ;  and  Hubsequent  inflammation,  tlie 
result  of  the  bruise,  produce  abscess,  and  other  more  serions 
mischief. 

A  gcntli^mftii  was  bniiwd  over  Ihe  left  loin  by  a  fell  in  hunttngr,  and  exptTi- 
fnc«d  severe  pain  in  the  bftck  nn  arriving  hrniTe.  lie  waa  very  judiciously  treated 
for  some  weeks  after  the  accident,  and  cmne  under  the  notice  of  the  author 
Mme  months  subeequently.  The  bladder  was  now  very  irritable;  and  highly 
offeonve  urine,  mixed  with  pua,  waa  constantly  passed.  There  was  every 
aridence  of  aheceM  of  thf,  kidney:  the  quantity  of  piift  waa  aometimea  very 
eonaiderable.  The  health  becjime  gmdiitilly  deteriorated,  and  death  occurred 
about  two  yearasubaequent  to  the  accident. 

The  left  kidney  waa  cntiii'ly  di>5troyr^ ;  and  in  its  utuation  was  found  a 
large  irrt-gular  nbttccas,  with  it^  wall^  adherent  to  the  surrouadiug  aoft  tiuuci, 
and  ita  c»\ity  coutiiiuoua  with  the  ureter. 


TJUIMES  OF 


Wiibout  much  more  external  evidence  of  bruise  than  in  the 
previous  case,  very  extensive  laceration  of  the  kidnejr  may  result 
from  a  blow  over  the  lumbar  region. 

A  boy  wM  struck,  over  and  nitlier  in  front  of  the  right  liushftr  region,  b? 
the  handle  of  a  truck,  in  cunwquence  of  thu  truck  coming  in  cullision  with  t 
wngon.  From  the  violcnw  of  the  blow,  the  hciy  waa  ftirced  agaiiiFt  a  ptsl  nf  » 
fi».\evriLj.  He  inmiedintelT  fell,  and  tbou^'h  able  tn  n^e  and  valk  a  few  etep*, 
he  .n^in  fell,  and  wns  then  carried  to  Guy's  Hospital  He  wo«  in  a  atateof 
pxtreme  coUapite,  with  some  pttin  in  the  abdomen.  Ue  died  within  a  houruJ 
a  lialf  of  the  amdent. 

Externally  there  was  slight  ecchymoaia  orer  the  extremities  of  the  peverth  and 
eighth  riba  on  the  right,  and  the  last  two  ribs  on  the  left  aide.  The  carilj  of 
the  perit^nieuin  contnined  a  lur^e  quantitj  of  coa^ilated  and  Quid  blood.  AU 
lliat  portioD  of  the  left  kidney  above  the  entniQce  of  ila  veasola  waa  torn  from 
tl^e  lower  portion,  and  wna  sepnrHted  from  the  natural  Aurroundin^  attacli- 
Diuotfl.  The  lower  portion  wk8  not  disturbed  in  its  poaiuon.  There  wu 
some  eccfaymoaia  on  the  aurfncc  of  the  liver,  opposite  to  that  on  the  cheat.* 

In  proportion  to  the  severity  of  the  injury  must  we  anticipate 
(liferent  featares  in  the  symptoms  which  accompany  lacera- 
tion of  the  kidney.  Generally  there  will  be  excessive  collapse, 
attended  by  early  vomiting:;  p^in  referred  to  the  course  of  the 
ureter,  as  well  as  to  the  lumbar  re»jiuu ;  reli-action  of  the  testicle 
and  frequently  great  pain  referred  to  the  testicle  itself  and  to  the 
lower  part  of  the  abdomen  ^  and  numbness  of  the  upper  part  of  tie 
thifj^h.  All  these  symptoms  will  probably  increase  in  severity, 
should  the  patient  survive,  and  infiltration  of  urine  occur.  The 
urine  drawn  off  will  be  high-colotired  and  scanty,  and  will 
generally  be  much  tinged  with  blood,  often  containing  a  verf 
large  proportion  of  blood.  Thei-e  will  frequently  be  observed, 
passed  through  the  catheter,  long,  thin  coagula,  the  casts  of  the 
ureter,  taken  by  the  blood,  ua  it  coagulates  in  ita  passuge  to  the 
bladder. 

Should  the  rupture  of  the  kidney  be  confined  to  the  anterior 
surface,  and  any  escape  of  urine  occur  through  the  lacerated 
part,  acute  peritonitis  mil  rapidly  follow.  If  the  rupture  he 
otmfined  to  the  posterior  surface,  and  urine  be  extravasated  into 
the  sub-serous  cellular  tisane,  though  the  symptoms  may,  in 
the  first  instance,  be  less  indicative  of  peritonitis  than  in  the 
former  condition,  suppurative  infiammatiou  will  »oon  be  marked 
by  its  characteristic  symptoms ;  and  rigors,  high  fever,  typhoid 
tongue,  and  cedemn  of  tlie  parts  in  the  neighbotirhood  of  the 
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injured  orj^an  will  telegrajik  Qio  miscliief  iramediately  threaten- 
ing life. 

There  is  no  question,  however,  that  a  rupture  of  the  kidney 
need  not  be  necessarily  fatal.  The  fallowing  case  is  a  fiiir  illus- 
tration of  recovery  from  such  an  accident. 

A  mun,  fifred  thirtj-»eT<*n^  in  Jane  1858,  Tras  t4iken  to  St.  OeorpoV  HospttBl, 
haTiDg  bpen  kicked  hy  a  horae.  Tlie  piitient  wft»  verj"  faint  no  fldniiaaioD,  mul 
became  so  inuch  wori^o  after  a  veiy  abort  time,  that  it  waa  auppoaed  he  was  dying. 
Howetpr,  he  rallied  by  degrees.  After  a  abort  period,  a  nwelling  wm  observi'd 
in  the  rvgton  nf  the  liver.  The  bellv  vommenred  to  s%vell,  and  continued  to  do 
BO  for  sntne  time.  The  urine  at  firet  pnsr^ed  vas  mixed  with  bloody  on  the 
Aiy  fuUowinfT  the  injury,  thi-rc  was  lew  nppparance  of  blood  ;  and,  subsequently, 
the  arine  wn«  free  from  blood.  He  frradiially  rrt^overed  under  rnn-'ful  treatment, 
to  u  to  leave  the  hospilAl  July  20,  about  nix  Wfek«  after  the  accident,  in  a 
pretty  good  state  of  health  and  comfort.  Oa  Dpp.  14,  IHi'd),  he  wim  n-fulmjttvd, 
suffering  aeverely  from  anasarca,  oppreased  br^atliiug,  and  urino  loadt"!  with 
glbumen.     lie  died  Dec.  32. 

There  were  nuincroua  adhesloru  uniting  the  right  lobe  of  the  \\xpt  to  the 
diftpbragm,  but  there  were  no  abHolute  markji  of  recent  rupturo.  Itoth  kidnt'ya 
■wvn  Bmall,  graDular,  and  full  of  cysts.  The  cellular  tissue  around  the  right 
Iddney  vtm  mntrh  consolidated.  .'V  large  clot  nf  blood  ncciipied  the  pelvis  and 
the  ioterior  of  this  kidney,  and  communicated  also  with  the  exterior  of  the  organ, 
where  a  considerable  quantity  of  coogulnm  lay  in  theaub-peritone-cil  atibstaiice 
around  the  glaud.  The  line  of  rupture  of  the  kidney  could  be  faintly  traced 
thiough  the  aubst<uiro  of  th<»  gland.  Tim  blood  wm  eoUd,  and  only  partly 
deoolorircd.    The  ureter  was  completely  Impervioua  with  coogula.' 

We  may  conclude  that  recovery  is  a  result  almost  entirely 
dependent  on  the  ertent  of  rupture ;  if  the  latter  be  sliffht, 
recovery  may  readily  occur — if  extrusive,  treatment  is  hopeless 
and  death  certain. 

A  man  was  admitted  into  St  George's  Hospital,  under  the  core  of  tho  author, 
with  »«Tere  painin  the  right  oido  of  the  abdomen  and  Inin^  ^  the  i-eitult  of  a  fall. 
The  urine  drawn  off  was  loaded  with  blood.  There  was  much  tendemesa  on 
preeeure,  and  some  tumefaction  with  rc.<(iatance  of  the  abdominal  muscloA  oti  the 
■ids  affc'ted.  Symptoms  of  acute  peritonitis  supervened,  and  the  patient  died 
in  a  few  day:ii. 

A  p'>st-uiortem  examination  diaclosed  a  kidney  nearly  divided  in  two,  on  the 
right  .''idi',  with  exieufive  extrnvajiatinn  of  blood  aniund  (he  damaged  nacus,  but 
confined  to  tht*  eub-periton^ftl  cellular  tiatme,  and  mixed  with  fcetid  purulent 
fluid,  apporeiQtly  the  result  of  urino  extravasated,  and  escaping  from  tite 
Iiuxratcd  pelvic  of  the  kidney.  Thurc  was  uo  escape  of  blood  or  urine  into  tbij 
cttvity  of  the  pentoumum. 

Absolute  rest  is  the  first  consideration  in  treatment.     Should 
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Toftating  or  pain  set  in,  opium  should  be  admizilstered  freely, 
care  being  taken  to  relieve  the  bowels  raoderutply.  The  urioe 
should  be  drawn  off,  in  order  to  asoertain  whether  blood  be 
contained  in  the  bladder ;  and  shoald  this  be  the  ease,  the  use 
of  the  catheter  shonld  be  had  recourse  to  daily,  until  the  urine 
becomes  clear.  Supposing  the  mischief  to  hare  been  coutined 
to  the  posterior  surface  of  the  kidney,  and  we  have  reason  to 
8us[)ect  extravasation  of  urine  through  the  wound,  we  must  be 
prepared  for  suppuration.  Frequent  and  careful  examinationg 
should  be  made,  in  order  that  an  exit  may  be  aecnred  for  the 
matter,  as  soon  as  ita  existence  is  siispt^tod  ;  we  would  stronglj 
urge  Uie  advantage  of  a  premntun;  opening,  in  anticipation  of 
the  formation  of  matter,  rather  than  that  any  delay  should  occur 
in  giving  it  vent,  when  once  established.  Suppuration  in  the 
lumbar  region  spreads  rapidly,  and  produces  intense  consti* 
tutional  irritation,  and  will  prove  in  most  instances  rapidlj 
fatul.  But  should  matter  extend  downwards  and  forwards,  free 
incisions  early  made  afford  the  best  prospect  of  recovery  to  the 
])atient. 

la  th«  37th  volume  of  the  Medico- Chirvrgicel  Tranjtotiion*^  Mr.  Staal^ 
haa  reported  two  ceks  of  rnptured  ureter.  A  boy,  ag«d  nine,  hud  the  lowir 
part  of  his  body  squeezed  betweoD  a  wbcvl  and  the  cnrb-tUnie.  The  result  mi 
severe  contusioo  of  tiie  soft  pula  aiuuatl  the  p«tv)s,  and  iimbiUty  lo  walk,  witJi 
great  pain  nt  the  lower  part  of  tlie  aMomeo.  Much  eii-bymoeis  eosued  uxi 
woa  followed  hy  extensive  eiippuratioa  in  the  eitbcntaaeous  tisauea  mund  Hb/t 
p«<Ivis;  and  several  ounces  of  matter  were  discharged  ihrouj^h  a  puncture  aev 
the  left  aacro-iliac  ajniphrna.  By  the  end  of  the  sixth  week,  recovery  nf  tiie 
iujured  soft  paitu  rouud  the  pelris  had  coosiderably  advanced,  when  attratina 
wan  drawn  to  a  fuloeos  on  the  ri^ht  side  of  the  abdomen — a  circuniprribMl 
oblong  swelUofr.  i^xtendiog  from  the  base  of  the  chej^t  to  within  a  short  JieUliM 
of  Poupart'a  ligament;  anteriorly  terminating  abruptly  at  the  linea  allM, 
poiiteriorly  extending  into  the  lumbar  region,  but  without  a  distinct  boundary. 
Pivsauro  produced  no  pain,  but  tluituation  ci>u1d  be  recogiused.  Tbe  uriiifl 
paMed  naturally,  as  it  bad  done  throughout,  and  the  passage  of  the  oaiheter 
proved  that  none  was  retained  in  the  bladder.  A  small  puncture  was  made  io 
tbe  swelling,  and  a  litilu  clear  yellow  fluid  escaped.  The  fluid  was  situiliid 
immediately  bcnenth  the  abtioininal  muscles.  Tbrve  weelcs  f^ubsequent  lo  tbe 
li^^t  puncture,  the  swelling  being  more  tense  and  pointed,  a  tn^'ar  introduced 
lu tdway  between  the  last  rib  and  crieta  ilii  drew  off*  5 1  oz&  of  clear  yellow  fluid. 
l-Ufven  days  afterwards,  G8  ou.  of  clear  yellow  fluid  were  drawn  nfT;  sittaeo 
dHTS  subsequently,  (Vi  ocjt. ;  nearly  three  months  afterwards,  73  ois,  Tbm 
weeks  after  this,  only  6  nw.  were  rumored.  *  Fn>m  this  period  the  swelling  wii 
without  iocreaeo  or  ohviuuH  diminution;  it  HtiU  extended  from  the  linea  lib* 
into  the  rijrht  lumbar  region.'  At  aerernl  subeeqaent  periods  Mr.  Stanley  siir 
the  boy  in  good  health,  tbe  abdominal  5weLUng  still  distinct,  but  sloirly 
diaiimabing.    Tbe  fluid  drawn  off  was  slightly  alkaliaej  highly  albuminoiH, 


I 


I 


TJEl 

specific  pratttj  1008.  depositinEr  no  precipitate,  and  destitute  uf  pIioBphatefl 
fttid  lilhic  Kill.     In  fwme  or  the  fliiiil  Uken  Awav  at  the  later  rtperatiolu,  thpra 
were  moat  unequivocAl  evidences  of  itren.     '  7'Ae  anaitfu*  of  ihe  Jiuid  teemed  to 
JuMify  the  condtuioH  tJuU  tiejbtid  waa  uritie.' 

The  Becond  com  was  that  of  a  womao  wbo  wa^  knocked  down  bj,  and  ptufaed 
tome  way  before,  the  wheel  of  a  curt  She  wm  much  hurt  in  the  rijiht  hypo- 
cboDilriinu,  where  preMure  gave  eonsidcmble  pain.  In  a  few  dftvf*  the  general 
dutennion  ami  pain  of  the  abdomen  had  subsided,  but  them  remained  a  rircum- 
scribfKl  Kwellin^  in  ilm  ri^iht  hypot^'huudrium.  Thin  Hwelling  in(T)fai>f>d,  and 
after  Home  days  a  feelintr  of  deep  Huctnaciou  was  diecovered.  Tlie  lliiid  ad- 
TaDcing  Dearer  to  the  surface,  and  the  conetitutional  symptoms  indicating^  the 
occurrence  of  suppuration,  the  swelling  was  punctured  with  a  small  trocar,  and 
bntween  two  and  three  pints  of  straw-colourod  urinous-smeUinff  Huid  drawn 
off.  The  urine  from  the  bladdt-r  had  tbroiiprbout  jiaMKid  freely  and  in  full 
quantity.  In  ten  daya  subsequent  to  the  first  puncture,  a  trocar  was  again 
paased  in,  and  about  six  pints  of  fluid  drawn  off.  Much  relief  was  at  first 
afTorded,  but  subsequently  the  patient  sank,  and  died  in  the  tenth  week  after 
the  accident 

'A  large  cyst  was  fnund  on  tbn  rifrht  side  of  thfi  abdomen,  bphind  the  perito- 
nieutn,  extending  upwards  to  the  diiiphrngm  and  downwards  to  the  pelria. 
The  boundaries  of  this  cyst  were  formed  by  lymph  and  thickened  cellular 
tiRsne;  within  it  was  a  larjre  quantity  of  fluid,  presenlint?  the  characters  of  a 
mixture  of  pus  and  fa'tid  urine.  A  paceat^  whs  found  extendinfr  from  the 
upper  part  of  the  cyst  into  tbo  peWia  of  the  rigbt  kidney-  The  aperture  in  the 
peWia  of  tbp  kidney  was  large  and  irro^lar ;  the  appo&rauit'a  were  such  as 
might  be  expected  to  result  fnim  laceration  of  the  membranous  structure  com- 
pcniiig  the  ptvlvis.  The  liver  pn^i^entod  in  its  anterior  surface  the  marks  of  a 
•light  ]ar4>ralion  of  its  timue,  which  was  in  pn^gn^ss  of  lionling.* 

iis.  Stanley  adds :  '  It  will,  I  presume,  scarcely  be  doubted  that  the  cose 
firvt  staled  was  an  instance  of  lesion  of  the  urinary  apparatus,  probably  a  slight 
laceration  of  the  un^ter ;  permitting  the  escape  of  urine  slowly  into  the  cellular 
liasue  behind  the  peri  touts  um.  Both  cases  illustratt*  tbe  dilDculUes  that  may 
aiidte  in  the  diagnosis  of  such  injuries.  They  show,  moruorpr,  that  the  rupture 
of  the  an>t«r,  or  pelvis  of  tbe  kidney,  may  present  this  remarkable  feature, 
wb>*n  contrasted  with  tbe  consequences  of  a  rupture  of  the  bladder — that 
whilst  in  cases  of  tbe  latter  injury,  s^'mptoms  immediately  arise,  directly 
pointing  to  tbe  organ  which  h.ts  sulTcirt-d,  in  coses  of  the  former  kind  (thft 
lesion  of  the  ureter  or  pelvis  nf  the  kidney)  uo  symptoms  may  immt«diate1y 
anM  leading  to  a  suspicion  of  injury  to  any  part  of  tbe  urinary  apparatus.' 

We  have  already  alluded  to  the  possibility  of  recovery  after 
laceration  of  a  kidney  on  its  posterior  snrfuce.  Tlie  cases  re- 
corded by  Mr,  Stanley  tend  to  confirm  this  view^;  and  th<^y  also 
indicate  the  advantages  of  an  early  exit  being  given  to  the  con- 
tenta  of  any  abscess,  or  cyst,  the  result  of  eactravasation  of  nrine. 
Regarding  tliis  point  of  treatment,  Mr.  Stanley  observes :  *  It 
may,  however,  be  a  question  whether  the  best  proceeding  would 
be  gradually  to  withdraw  tlie  fluid  by  repeated  punctures  of  the 
cyst,  and  thus  to  favour  tbe  colhipse  and  adUesiou  of  its  sidotf, 


or  wlaetlier  the  urinary  cyst  should  be  punctured  at  its  lowest 
part,  in  tlie  view  of  OKiintainiug^  the  ai)erture  free  for  some  tim-*, 
that  the  fluid  mny  drain  from  it.'  Provided  the  fluid  he  at  all 
purulent,  the  latter  method  of  treatment  would  no  doubt  be 
most  judicious. 

W0UKD8. 

1.  Woundii  of  the  pari^tiis  wilhont  protrusion  of  viscera. — We 
now  enter  upon  that  division  of  onr  subject  which  treats  of 
wounda  of  the  abdominal  wall,  occasioned  by  a  variety  of  weapons 
or  instruments,  without  injury  to,  or  protruaion  of  the  viscera. 
Wounds  of  the  walls  of  the  abdomen  are  very  common,  anil 
occur  from  a  ^eat  variety  of  sharp  or  pointed  aubstauc^ 
intentionally  or  accidL'nt4illy  thrust  against,  or  that  suddenly 
come  in  contact  with  the  surface  of  the  belly. 

Sharp  or  pointed  instruments  usually  produce  clean  incised 
or  small  peueti-ating  wounds.  The  larger  wounds  of  the  abdo- 
men are  the  resulta  of  persons  being  cauj^^ht  on  hooks,  or 
impaled  on  iron  spikes;  falling  on  china,  or  through  ^a»; 
being  tossed  by  horned  cattle,  or  lacerated  by  the  teeth  of  carni- 
vorous quadrupeds.  The  extent  and  character  of  such  wounds 
will  therefore  vary  in  every  possible  degree,  and  will  depend  in 
as  great  a  measure  upon  the  amount  of  force  by  which  the  in- 
strument of  injury  is  propelleJ,  at  the  time  of  the  a,ccident,  ai 
upon  the  shape  of  tlie  iusti-umeut  aud  the  directiou  in  which  it 
enters  the  body. 

Superficial  incised  wounds  of  the  abdominal  wall  are  not  gene- 
rally dujtgerous  in  their  character,  nor  troublesome  to  maua^t, 
provided  the  viscera  escape  briaise  or  other  injury  at  tbe  timeof 
the  accident.  Lacerated  wounds,  when  superficial,  may  also  la 
considered  free  from  much  danger.  But  deeper  wounds,  whether 
incised  or  lacerated,  without  injuring  the  pcritonnjuiu,  are  more 
serious  j  from  the  fact,  that  there  is  always  a  liability  to  suppu- 
ration, burrowing  deep,  aud  extending  in  various  directions 
under  the  muscles  aud  fascite.  The  principles  laid  down  for  tlie 
treatment  of  wounds  in  general  must  be  applied  to  those  of  thtf 
abdominal  wall.  Hemorrhage,  if  it  exist,  must  be  arresteJ. 
Care  must  be  taken  to  clear  the  wound  of  any  foreign  substaiictf 
accidentally  lodged  in  it ;  such  as  glass,  china,  or  portions  ff 
instruments  broken  ofif  by  the  force  of  the  blow  which  inflicted 
the  injury.  It  has  frequently  occurred  that  large  foreign  maMi"* 
have  been  overlooked,  and  allowed  to  remain  buried,  for  many 


Qnontlis,  in  the  muscular  wall  of  the  abdomen,  after  an  acci- 
dental gup  made  by  some  sharp  cutting  material. 

A  milor  wu  admitted  into  St.  George's  Il'^spital,  complaioing  of  pnin  over 
be  rigbt  luniLior  n-j^aa  ;  produced  appfireotly  by  somo  «iilid  substance  lodged 
indemcatli  the  iotegumeuts.  Mr.  Babiugton  cut  down  upon  the  miuits,  nnd 
kztmcted  the  shaft  of  an  origioallj  threu-pron^d  8t««l  fork,  now  minus  a 
kan«Ue,  vid  vrith  only  two  prongs  attached^  one  proDg*  hariog'  been  brokeD  otl* 
lotue  time  pnsvioualj. 

Scrupulous  attention  iiaring  been  paid  to  the  condition  of  the 
iroundf  and  it  having  been  ascertained  to  bo  free  of  any  foreign 
substance,  the  treatment  should  be  very  simple.  The  abdominal 
muscles  are  to  be  relaxed  by  position,  especially  if  the  edgea 
E>f  the  woimd  hare  the  least  iuclination  to  retract.  As  a 
rolei  sutures  will  be  found  most  adrautageous  and  effective  in 
fcpproxiniatiug  aud  retaining  the  edges  in  apjx>sition.  Metallic 
vrire  sutures  appear  to  offer  many  advantages  over  silk,  in  such 
caaes. 

It  must,  however,  be  borne  in  mind  that  in  vronnda  of  any 
depth  about  the  abdominal  walls,  especially  in  the  thicker  parts, 
or  wherever  the  muscles  overlap  each  other,  it  will  be  found 
difficult,  if  not  impossible,  to  maintain  perfect  apposition  of  the 
-whole  surface  of  the  cut.  There  is  always  in  such  wounds  a 
tendency  for  fluid,  serous  or  sanguineous,  to  accumulate  between 
the  surfaces  at  the  deepest  parts.  The  existence  of  such  fluid 
may  be  followed,  in  a  eomparatively  short  time,  by  foul  suppu- 
ration ;  which,  if  allowed  to  remain  confined,  wotild  produce 
alarming  constitutional  disturbance. 

A  man,  set  31,  was  admitted  into  St.  George's  Hoppital,  on  May  23,  Ift-tO, 
-with  femoral  anf;uri»m  on  the  left  side.  The  external  iliac  artery  was  tied  by 
Sir  !)•  Brodie  oa  Mht  HO.  On  the  evening  of  the  day  of  the  operation,  there 
w«B  much  paio  about  tho  wound,  and  the  parts  were  very  aeosiUve  to  preeeure. 
The  tongue  was  already  brown  and  dry.  On  the  folIowin<r  morning,  the  priia 
■yrna  more  diffuse,  but  less  intense ;  the  tongue  still  brown  and  dry.  Tim 
left  aide  of  the  abdomen  wii.<*  hnrd  aud  tt^iidur  to  the  touch.  Tho  next  monuuj?, 
Jim«  It  the  pube  was  l.lfi,  nnil  Hionll ;  the  Umg'ue  bniwn  aud  dry ;  countenance 
anxioua ;  pain  only  referred  to  the  neighbourhood  of  the  wound.  Tho  adhe- 
BtODS  of  llio  wound  were  now  brolten  down  by  Sir  R  Brodie,  and  much  stnu'imt 
airfrt'f/yfuiW  immH^MtaTy  MDO/'i^.  The  aame  ovEiuing  the  putieat  felt  relieved; 
and  the  tongue  berame  rather  more  mni.<tt.  Suhscqucntly,  he  continued  to 
improve,  and  although  some  time  recovering,  bo  was  entirely  restored  to  health, 
•nd  left  the  hospital  about  seven  weekd  after  the  operation. 

In  the  treatment  of  the  various  wounds  of  the  abdominal  wall, 
however  produced,  it  is  always  necessary  to  bear  in  mind  that 
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the  treatment  should  bo  somewhat  modified  by  the  locality  of 
the  mischief.  For  iaataace,  in  the  epiyaatric  re^fiou  u  wound 
is  apt  to  gape  more  than  wbou  situated  in  another  part,  on 
account  of  ita  proximity  to  the  ends  of  the  ribs,  which  tend  to 
keep  the  iute^ments  in  that  region  always  somewhat  on  the 
stretch.  It  will,  therefore,  be  uniformly  requisite  to  have  re- 
course to  sutures  to  maintain  perfect  appoeition  of  the  cut  sur- 
faces. If,  again,  the  muscles  are  cut  or  torn,  on  either  side, 
transverse  to  the  direction  of  their  fibres,  attention  should  be 
more  especially  directed  to  the  position  of  the  body,  to  relax 
those  muscles.  If  the  wound  be  m  the  iliac  region,  it  maybe 
more  formidable  in  its  real  than  in  its  apparent  character ;  not  so 
much  from  its  ext^^nt,  as  &om  its  depth  and  its  direction,  and 
from  tlic  risk  of  the  iliac  arteries,  or  their  numerous  branche«r 
being  punctured  or  bruised. 

We  have  already  stated  that  if  hsemorrhage  exists,  it  shonld 
be  arrested.  The  treatment  of  hsomoiThage  does  not  fall  within 
the  province  of  the  present  essay;  but  perhaps  we  shall  be  ei- 
cused  if  we  trespass  out  of  our  province  on  this  one  occasion, 
and  speak  an  extra  word  or  two  of  caution  to  the  practitiouer 
who  may  have  to  deal  with  haemorrhage  in  a  wound  of  the 
abdomen.  If  there  be  severe  hmmonhage,  and  the  wound  not 
sufiicient  to  allow  the  bleeding  mouth  of  the  vessel  to  be  seen, 
no  hesitation  need  be  felt  regarding  treatment.  The  wound 
should  be  enlarged — enlarged  until  the  wounded  vessel  can  I10 
seen,  and  can  be  gectired.  We  need  not  fear  hferaorrha^e  so  long 
as  such  a  wound  is  open,  and  we  can  place  a  fiuger  on  the  bleed* 
ing  point.  When  the  surgeon  trusts  to  external  pressure,  and 
closes  the  wound  without  securing  the  wounded  artorj-,  then 
there  is  abundant  cause  for  anxiety.  If  these  principles  be  of 
importance  in  hamorrhage  of  ordinary  character,  they  are  ten- 
fold importaut  wheu  applied  to  tlie  trc^atment  of  wounds  in 
the  region  of  the  groin,  or  the  neighbourhood  of  the  crest  of 
the  ilium. 

If  haemorrhage  be  present  from  a  punctured  wound,  but 
in  sufficient  quantity  to  indicate  the  necessity  of  enlarging 
wound,  for  the  purpose  of  securing  the  wounded  vessel,  thel 
wound  shoTild  not  be  closed,  otherwise  much  extravasation  m»J 
occur.  To  close  such  a  wound  under  such  circumstances  is  likelj" 
to  entail  extravasation  among  the  deeper  tissues,  to  be  followed 
perhaps  by  much  »uppurati^»n.  It  will  be  far  more  prudent  io 
luave  a  punctured  wound  with  merely  some  light  applicatioo 
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over  it,  fluch  &a  wet  lint,  aud  thus  permit  ooziiig  to  continue 
tuiclieckcd,  than  attempt  to  interfere  with  such  bleeding  by 
pressnre. 

Punctured  wounds  of  the  abdominal  re^on,  as  in  all  other 
yaxia  of  the  body,  partake  of  a  more  complex  and  danperoua 
character  than  the  incised  or  lacerated  varieties.  It  is  fre- 
qiiently  difficult,  sometimes  impossible,  to  ascertain  the  extent 
of  the  mischief,  or  foretell  the  evils  about  to  occur  in  a  punc- 
tured wound  of  the  abdomen.  Mr.  Poland,  writing  on  such 
wounds,  justly  obaerres  that  *they  are  not  xmfrequently  followed 
by  inflammation,  suppuration,  erysipelas,  prostration,  and  death.' 
Punctured  wounds  prove  most  troublesome  when  they  ext<eud 
"below  the  fesciEe  of  the  abdominal  muscles,  and  give  rise  to 
suppuration.  In  such  instances  the  mischief  spreads  rapidly  in 
the  deeper  cellular  tissue,  and  between  the  layers  of  muscles, 
luUees  early  relief  be  afforded  by  freely  eitendiug  the  originyJ 
wound.  In  instances  of  tlie  above  injury,  if  the  external 
wound  be  kept  closed,  and  much  extravasation  have  occurred, 
the  suppurative  stage  occasionally  produces  excessive  constitu- 
tional disturbance,  and  may  even  prove  rapidly  fatal. 

We  would  lay  it  down  as  a  rule,  firstly,  that  in  punctured 
wtmnds  of  the  abdominal  wall,  if  any  hieraorrhage  be  present^ 
bat  not  sufficient  in  amount  to  justify  or  indicate  an  enlarge- 
ment of  the  wound  for  the  pui-pose  of  applying  a  ligature  to  tlie 
bleeding  vessel,  the  exit  of  the  flowing  blood  through  tbe 
orifice  of  the  wound  from  the  injured  artery  or  vein  should  not 
be  checked  by  outward  applications.  By  far  the  less  of  two 
evils  will  be  to  allow  the  blood  to  escape  externally,  rather  than 
by  external  appliances  to  ensure  its  accumulation  in  the  tissues 
surrounding  the  wound.  We  would  lay  it  down  as  a  rule, 
secondly,  that  if  hcemorrhage  be  at  all  free,  the  woxmd  shuuld 
be  enlarged  sufficiently  to  allow  the  bleeding  vessel  to  bo 
eecnred,  nnd  no  dependence  should  be  placed  on  pressure  to 
restrain  such  haemorrhage.  Wo  would  also  lay  it  down  as  a 
rule,  thirdly,  that  with  the  earliest  suspicion  of  suppuration  the 
Wound  should  be  freely  opened,  and  a  ready  escape  afforded  to 
the  blood,  serum,  or  pus  now  collected  within. 

The  extent  of  a  punctured  wound  yn\l  always  to  some  degree 

b-pfnilate  the  subsequent  amount  of  mischief.     If  it  penetrates 

through  the  muscles,  but  uot  the  peritomeum,  the  wound  may 

rove  fatal  from  peritonitis  secondary  to  the  suppurative  stage, 
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if    not    fatal    &om    peritooitiB  the  ininHs^iatg   result  of  Hk^ 
accident. 

Under  all  cirenmstances,  therefore,  the  tttmoet  precantioa  b 
treatment  U  ne<:eani7.  Perfeet  rest ;  Tehaatton  of  the  ahdth 
minal  umscles,  by  a  poetnre  somewhat  bent  forwardi;  the 
stomach  and  bowels  to  be  kept  modeiatelr  empty  by  the  admia- 
btration  of  fluid  food  only ;  and  the  administcation  of  opinm  m 
indicated  by  Bymptoms,  wHl  coofltitata  the  chief  points  ef 
medical  management.  The  loeal  treatment  of  the  wound  ia  not 
a  conaideaation  of  importance  here ;  if  there  be  suppuration,  Ut 
poimt  beyond  all  donbi  is,  that  it  hare  &oe  rent ;  irrespevtiTe  of 
ihaty  the  treatment  is  of  the  simplest  kind.  Peritonitis  mpcr> 
reniny^  on  these  accidents  cannot  oi^n  be  met  bj  actire  or 
heroic  treatment ;  leeches  should  not  be  spared  if  neoeasaij  nl 
if  the  pati^it  can  bear  the  loss  of  blood.  The  practitaoner  w9 
find  in  most  cases  an  invaloable  auxiliary  in  opium ;  but  aeieiioa, 
judgment,  and  experience  must  re^ndate  the  treatment  in  etd 
individual  case,  according  to  sraiptoms.  No  definite  law  can 
be  applied  to  the  complications  which  so  often  arise  in  th« 
progress  of  these  eases. 

Suppuration  win  be  indicated  Yry  increase  of  heat  about  th? 
wound,  redness,  tume&ction,  and  tenderness.     These  symptonu 
will  soon  be  followed  by  heat  of  body,  inoeaae  of  pulse,  thins, 
a  brownish  dry  tongue,  rigors,  and  perhaps  wandering  sleep  or 
delirium.     It  may  even  happen,  if  the  wound  be  deep,  and  the 
symptoms  severe^  that  the  constitutional  disturbance  is  so  rapadk 
increased  in  amount  that  death  takes  place  in  an  nnexpectedlj 
short  period.     It  is  well,  at  all  times,  to  be  Tcry  guarded  in  snyl 
opinion  offend  to  the  anxious  T^latires  of  a  patient,  the  sabjectl 
of  such  an  accident.     In  rapidly  fittal  cases  the  ceUtilar 
and  the  fascial  interspaces  will  usually  be  found  infiltrated  wxtLl 
pus  and  lymph  to  a  surprising  extent;  and  not  un&eqnentif 
purulent  effusion  will  be  obserred  an  the  sui&ce  of  the  in- 
testines. 

Should  the  patient  surrive  the  early  inflanunatory  and  enp-l 
puratire  stages  following  a  punctured  wound  of  the  abdominsl  I 
wall,  the  suppuratiTe  action  may  spmad  at  intervals  in  ranow  ( 
directions,  and  ahsrwBS  after  abscess  piusunt  in  diflerent  posi- ! 
tkons  until  he  bocoross  w»ora  out  and  dies ;  or  sometimes  when  Um  ! 
patient  may  be  said  to  hare  placed  his  ba&d  on  the  door  leading 
to  death's  chamber,  the  symptoMa  eoame&ce  to  show  a  &Too^ 
able  turn.      Suppuration  becomes  healthy  in  character  vd 
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ditumisliecl  in  quantity.  Sinasea  gnulually  close,  and  time 
riowty  replaces  the  suGTerer  in  a  position  of  safety;  he  rises 
from  his  couch  convalescent,  but  most  probably  somewhat 
crippled,  either  from  suppuration  having  extended  below 
Poupart's  ligament  and  having  implicated  the  mnscles  of  the 
thigh  or  neighbouring  articulations,  or  from  the  contracted 
position  in  which,  for  many  weary  days,  he  has  been  confined 
to  bed. 

In  the  abdominal  wall  a  condition  sometimes  remains,  after 
a  wound  of  the  parietes  has  healed,  to  which  the  attention  of 
the  surgeon  must  be  directed — we  allude  to  the  protrusion  of 
the  parietes  at  this  part.  This  protrusion  is  the  result  of  the 
action  of  the  abdominal  contents  against  the  cicatrix,  which 
thins  out  and  yields  more  readily  than  the  natural  healthy 
abdominal  wall.  Such  a  protrusion  constitutes  one  of  the 
forms  of  ventral  hernia.  Usually  the  protruding  viscera  push 
before  them  evenly  the  now  stretched  cicatrix  and  surrounding 
tisBoes,  so  that  the  base  of  the  prominence  is  larger  in  circum- 
ference than  any  other  portion.  There  is  no  so-called  neck  to 
the  cavity  which  contains  the  viscera,  so  tliat  the  latter  run 
little  risk  of  strungulation.  No  difficulty  is  encountered  in  an 
attempt  to  push  buck  the  contents  of  the  prominent  mass  ;  the 
difficulty  is  to  restrain  the  viscera  from  again  bulging  forward. 
As  there  is  no  danger  of  strangulation,  it  is  only  necessary  t-o 
support  the  parts  by  means  of  a  large  pad  and  a  well-adjusted 
bandage. 

2.  Wounds  of  (/*«  oiHiotnetif  mith  protnisioti  of  the  howeis  or 
poriwn*  of  other  viseera  through  the  aperture,  are  by  no  means 
rare  accidents ;  such  a  protrusion  constitutes  a  hernia  without 
a  sac. 

The  character  of  the  wound  will  in  a  great  meastire  regulate 

the  amount  of  the  protrusion,  just  as  the  situation  of  the  wound 

will  to  some  extent  permit  only  certain  viscera  or  portions  of 

them  to  be  protruded.     In  punctured  and  small  wounds  a  part 

of  the  intestine,  omentum,  or  both,  may  escape  through   the 

aperture.     In  incised  or  lacerated  wounds   larger  portions  of 

ather,  or  both,  and  even  portions  of  the  stomach,  liver,  &c. 

may  protrude  externally.     In  the  former  kinds  of  wotmds  the 

protruding  viscera  are  very  apt  to  be  constricted  at  their  point 

cf  exit  from  the  cavity  of  the  abdomen  ;  a  condition  little  liable 

to  happen    in   the    laeerated  or  large  incised  wounds.      The 
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Tiscera  most  frequently  met  with  protrading  throagh  wonniU 
of  the  parietea  of  the  abdomen  are  the  small  intestme  and 
omentum ;  for  as  the  mobility  of  the  part,  fio  is  the  greati^r 
facility  of  its  displacement.  But  stomach,  large  intestine,  and 
even  liver  and  spleen,  hare  been  found  lying  outside  the  abdo- 
men in  wounds,  the  result  of  accidents  such  as  we  are  about  to 
consider. 

We  presume,  as  the  first  consideration  iu  treatment,  that  lb 
surgeon,  in  dealing  with  protrusion  of  any  portion  of  the  visont 
through  a  wound  of  the  abdomen,  ha«  a  recent  accident  htSon 
him.  Tn  such  a  case  he  has  no  time  to  lose  in  returning  the 
protrusion,  whatever  it  may  consist  of,  whether  omentoiu, 
intestine,  or  other  tissues.  What  consideratdous  should  guide 
his  proceedings  9  In  the  first  place,  having  by  careful  exam- 
ination satisfied  himself  of  what  the  protruded  portion  consists, 
he  must  see  that  no  foreign  substances  adhere  to,  or  bk 
entangled  in,  the  protrusion.  If  such  be  the  case,  the  psrti 
must,  with  gentleness  and  caution,  be  cleansed  with  tepid  water, 
to  free  the  peritonamm  of  all  extraneous  matter,  and  to  aecxm 
a  perfectly  clean  surface.  If  the  portion  protruded  is  ajfparenlhi 
omentum  alone,  care  must  be  taken  to  ascert^n  that  bowel  ii 
not  wrapped  up  in  the  folds,  or  lying  at  the  base  of  the  protru- 
sion near  the  aperture  of  the  wound.  If  the  protrusion  comist 
of  intestine,  care  must  be  taken  to  ascertain  that  no  injniy  hia 
been  occasioned  to  the  peritoneeum,  or  that  the  coats  have  not 
been  ruptured.  These  points  being  ascertained,  the  pa  rts  lieing 
sound  and  healthy,  and  the  surface  perfectly  clean  and  fi-ee  from 
extraneous  matter,  tlie  replacement  of  the  protruded  mass  into 
the  abdominal  cavity  should  at  once  be  proceeded  with.  A 
ready  replacement  is  not  always  easily  effected.  In  such  a 
difficulty  it  will  sometimes  answer  to  draw  out  a  small  portion 
more  of  the  intestine,  and  then  on  gently  pressing  upon  it,  and 
propelling  its  contents  into  the  interior,  the  protruded  hovtl 
will  itself  sometimes  readily  follow.  It  may  happen  that  such  a 
large  amount  of  intestine  or  omentum  has  escaped  through  the 
wound,  that  the  protruded  portions  can  no  longer  bo  passed 
back  through  the  opening  by  which  they  escaped.  Under  sncb 
circumstances  the  sargeon  need  not  hesitate ;  for  as  in  a  case 
of  strangulated  hernia,  so  here,  the  orifice,  or  stricture  of  tfce 
wound  should  be  enlarged.  If  this  alternative  be  inevitable, 
care  must  be  taken  to  avoid  enlarging  more  than  the  extenuU 
orifice  of  the  wound,  or  dividing  more  than  any  bands  of  fiisci* 
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or  fibres  of  muBcles  that  offer  obstruction  to  the  retnm  of 
the  protrasion.  The  peritonfeora  should  not  be  interfered  with 
if  this  can  possibly  b«  avoided.  The  opening  in  the  peritoHjemu 
will  readily  yield  to  any  extension  requisite  for  the  reduction  of 
the  protruded  viacuB  ;  but  if  the  opening  in  the  peritonaeum  be 
increased  by  incision,  the  enlarged  wound  will  hereafter  be 
found  to  fucilitute,  to  a  most  tniublesome  degree,  the  reprtitru- 
sion  of  viscera  through  the  peritonaial  opening.  The  external 
opening  being,  either  of  itself  or  by  extension,  sufficient  for  the 
reduction  to  be  proceeded  with,  the  protruded  parts  should  be 
gently  returned^  bowel  first,  and  omentum  after  it,  should  both 
have  escaped.  The  surgeon  aliould  then  satisfy  himself  that  all 
is  fairly  returned  within  the  cavity  of  the  peritonajum.  The 
structures  which  protruded  should  not  be  heedlessly  or  hastily 
reduced,  for  they  may  be  pushed  sijnply  between  the  external 
tissues  and  the  peritouteum,  without  having  been  returned  into 
the  abdomen,  and  they  would  then  still  remain  subject  to  the 
coBfltricting  influences  of  the  internal  orifice  of  the  wound.  In 
all  ca;ses,  guhseqiicni  to  the  reduction  of  the  part«,  the  finger  of 
the  surgeon  shoiild  be  gently  passed  down  to  the  peritonceal 
aperture,  to  ascertain  whether  any  portion  of  viscera  still  occu- 
pies this  opening,  in  which  case  he  should  ensure  perfect 
reduction  previous  to  closing  the  wound. 

Supposing  omentum  to  be  the  only  structure  protruded 
through  such  a  wound,  something  depends  on  the  condition, 
something  on  the  quantity  extruded,  and  something  upon  the 
nature  of  the  wound,  before  we  can  decide  to  return  it  into  the 
abdomen.  If  the  omentum  be  quite  healthy,  recently  protruded, 
not  congested,  not  lacerated—whether  it  be  much  or  little  in 
quantity — and  if  the  wound  permit  of  its  ready  return,  there 
can  be  no  doubt  that,  to  retui-u  the  mass  at  once,  and  to  close 
the  wound,  is  the  practice  we  should  adopt.. 

If  the  omentum  be  bruised,  lacerated,  dirty  from  contact 
with  the  ground  or  other  material,  inflamed  or  congested,  or  if 
the  moss  be  not  considerable,  but  there  be  much  resistance  to 
its  redaction,  without  enlarging  the  wound,  we  would  recom- 
mend a  ligature  to  be  jiaased  round  the  base  of  the  omentum, 
or  a  double  thread  to  be  passed  through  it,  and  each  threiid 
tied  round  it,  and  the  mass  anterior  to  the  ligature  cut  off. 

If  the  protruded  mass  be  very  large,  ajid  not  injxired,  but  the 
wound  not  sufficient  to  allow  of  a  ready  return,  the  wound 
should  be  enlarged,  and  the  parts  replaced ;  but  if  a  large  portion 
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be  in  any  deg^ree  bruised,  lacerated,  or  congeBted,  or  if  blood  be 
eitravasated  in  its  structure,  it  raa}-  be  removed  with  safeij, 
aud  its  removal  will  be  probably  less  serious  than  if  it  were  left 
in  the  wound  to  suppurate  or  slough,  as  the  caae  may  be.  In 
very  many  cases  of  infpunal  and  femoral  hernia,  it  baa  occurred 
to  the  author  to  consider  it  desirable  to  remove  portions  of 
omentum,  occasionally  considerable  portions.  He  has  never 
had  reason  to  regret  the  adoption  of  such  a  proceeding,  bol 
has  had  occasionally  to  regret  its  omission.  If  such  treatjnent 
be  applicable  in  the  one  class  of  cases,  we  cannot  reasoRablj 
condemn  it  in  the  other ;  and  under  the  circumstances  aWi* 
mentioned,  it  appears  to  be  the  most  judicious,  and  the  mDst 
expeditious,  towards  favouring  the  recovery  of  the  patient. 
It  mnst,  however,  be  stated  that  there  are  some  differences  of 
opinion  on  this  point.  The  opinion  now  arrived  at  is  the 
result  of  a  careful  consideration  of  the  practice  observed  at 
St.  George's  Hospitid  for  many  years  past.  Be  it  rememberwi, 
however,  that  whetlier  the  omentum  be  returned,  or  whether 
removed,  the  extomal  wound  should  be  brought  together  it 
once,  and  should  have  nothing  protruding  between  its  lips, 
except  the  ends  of  the  ligature  passed  round  the  omentmn. 
The  removal  of  omentum  must  never  be  ntiempted  under  «)f 
circum^ta7ices,  without  the  base  of  the  portion  to  be  reniored 
being  safely  secured  by  ligature.  If  this  precaution  be  not 
heeded,  very  formidable,  if  not  fatal,  htemorrliage  may  rcwlt 
from  the  vessels  divided.  And  again,  it  is  safer  to  pass  ihe 
double  ligature  through  the  base  of  thft  omentum  rather  than 
trust  to  a  single  ligature  tied  round  it ;  we  thus  avoid  tie 
possibility  of  the  ligature  escaping  from  off  the  stump  oi 
omentum,  which  is  left  in  the  wonnd  after  the  greater  portiw 
of  the  protruded  mass  has  been  cut  away. 

With  the  exception  of  omentum,  all  other  protrusions  of 
viscera  must  be  invariably  reduced,  and  as  early  as  possible. 

It  has  been  already  stated  that  the  small  intestine  is  more  fre- 
quently protruded  than  portions  of  other  viscera,  after  woundB 
of  tho  abdomen ;  the  transverse  colon  and  the  stoumch  come 
next,  each  in  its  order.  The  wound  of  the  parietes  must  be 
extensive  to  allow  of  the  protrusion  of  liver  or  spleen.  Bot 
yet  there  are  cases  on  record,  and  those  not  few,  which  betf 
witness  that  portions  of  most  of  the  viscera  may  escape  tlirongh 
an  opening  in  the  abdominal  wall.  In  a  practical  point  of  vie* 
it  does  not   matter  what  the  protrusion  may  consist  of,  irK' 
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Bpective  of  omentum  ;  for,  provided  the  mass  be  healthy,  if  vmut 
he  returned.  It  is  ouly  the  amotint  of  the  protrusion  which 
will  to  some  extent  affect  the  steps  of  the  treatment ;  for  if  the 
wound  be  small,  and  the  mass  protruded  la:^,  in  all  pro- 
bability the  former  must  be  enlar^d  before  the  latter  can  be 
returned.  In  lacerated  or  incised  wounds  the  probabiUty  is 
that  reduction  is  readily  effected. 

The  ndes  propounded  respecting  the  proprietj*  of  reducing 
the  omentum  when  protruded,  will  apply  to  some  ertent  to  the 
treatment  of  protruded  intestine.  The  latter,  when  examined 
soon  after  an  accident,  may  be  found  reducible  readily  through 
the  wound.  In  such  case  the  precautions  necessary  are,  to  see 
that  the  intestine  is  clean — its  surface  free  from  dirt^  hairs, 
straw,  or  other  matters  which  the  contact  of  clothes,  &c.  may 
occasion  to  adhere  to  the  moist  peritoneal  covering ;  that  the 
bowel  is  not  bruised  or  ruptured ;  that  no  portion  of  the  in- 
strument which  occasioned  the  wound  is  lodged  among  the 
folds  of  the  intestine.  The  siu-face  of  the  bowel  must  be  well 
cleared  of  uU  adherent  materials,  by  being  bathed  gently  with 
tepid  water,  and,  if  otherwise  fiound,  be  at  ouoe  returned  into 
the  abdomen. 

If  the  bowel,  as  regards  its  integrity,  <fec.,  bo  in  a  condition 
fcvourable  for  reduction,  we  may  nevertheless  find  that  it  is 
irreducible.  This  circumstance  may  be  the  result  of  a  great 
amount  of  viscera  protruded,  or  of  the  protruded  portion  having 
become  much  distended  by  flatus,  or  thickened  by  congestion 
—or  of  a  wound,  contracted  when  compared  with  the  size  of 
the  mass  external  to  it.  If  the  difficulty  in  reduction  arises 
from  the  smallness  of  the  wound,  the  means  to  be  adopted  have 
already  been  mentioned.  If  such  difficulty  depends  on  the 
distension  of  the  bowel  by  flatus,  that  condition  may  often  be 
overcome  by  very  gently  and  carefully  pressing  the  air  back 
into  the  portion  of  intestine  within  the  abdomen.  This  attempt, 
liOffever,  may  entirely  fail,  and  only  by  an  extension  of  the 
■wound  can  a  very  large  mass  of  greatly -dLstended  intestine  be 
returned  into  the  abdomen.  In  instances  of  very  large  pro- 
trusion, with  excessive  disteniioiiy  to  p\mcture  the  bowel  with 
an  exploring  needle  is  a  practice  which  has  been  adopted 
successfully ;  but,  on  the  other  hand,  such  practice  has  been 
strongly  condemned  by  several  >vi'iter3.  It  has  been  urged 
that  the  small  punctures  cannot  be  of  service,  as  they  will  soon 
be  filled  up  by  the  mucous  coat.     However,  as  they  are  ouly 
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wanted  for  immediate  reJief,  this  objection  is  not  of  iiitic!i  rolv. 
Sucli  treatment  can  onlj  be  requisite  in  ertenaive  protrmion  of 
bowel  largely  distended,  and  where  there  is  much  difiiciiltT  of 
reductiou. 


Mr.  Tatum  rcporta  a  cue  in  which  he  adopted  this  trefttmeat  with  i 
A  patient  vrafi  operated  on  for  icgiuoal  hernia,  and  the  medica]  Kaa  Ciuiii, 
aft«r  dividing  the  stricture,  that  lo  largp  a  maM  of  bowel  protraded  that  oo 
effort  on  hU  part  would  succewi  in  reducing  it.  Mr.  Tatmn  was  oaOed  iB,ud 
examining  the  condition  of  tbe  parts,  found  the  space  between  the  tUfii 
occupied  br  a  large  Tolume  of  inlvetine.  extending  nearlj  down  to  the  IrafCL 
*  It  wait  found  to  be  cuuipoaed  of  the  whole,  with  a  «lijfbL  ezo-ption,  at  th' 
jejunum  and  ileum,  enonuoualy  distended  with  flatua,  and  of  a  bri^t  ni 
colour.'  With  a  grooved  neadle,  Mr.  Tatum  made  three  or  foar  painctnri. 
allowing  thu  flatus  to  eecnpe  by  tbe  groove  in  the  needle  at  each  panctmc, 
until  the  part  was  colUpeed.  '  By  these  means  the  whole  of  tbe  ptutnul':4 
bowel  laj  in  a  collapsed  state,  not  one-fifth  of  its  previous  Tolame,  The  pn>- 
tnidid  parts  were  now  readily  returniHl  into  the  abdomen ; '  and  tbe  pstiot 
recurered  without  a  bad  symptom.' 

In  all  other  conditions  of  irredncible  intestine,  the  wound 
has  to  be  enlarged  before  the  attempt  at  redaction  can  be 
successful*  Great  care  and  much  gentleness  are  requisite  ia 
handling  a  portion  of  bowel  when  the  reduction  is  attempted; 
observing  carefulljr  the  manner  in  which  the  coils  of  the  bowek 
lie  with  regard  to  the  wound,  the  surgeon  shotild  commence 
manipulation  with  the  portion  last  descended,  and  nearest  the 
margin  of  the  opening ;  and  shotild  keep  passing  up  portioa 
after  portion  by  degrees,  until  the  whole  mass  is  returned. 
This  process,  though  apparently  simple  in  its  description,  is 
often  very  perplexing  at  the  bedside ;  such  an  attempt  some- 
tinies  appears  almost  hopeless ;  for  as  one  portion  is  pusbetl 
back,  another  portion  is  forced  out  of  the  abdomen.  Even" 
precaution  is  therefore  requisite  to  lessen  the  muscular  action 
of  the  parietes ;  the  abdominal  wall  must  be  perfectly  relaxtil : 
the  patient  made  to  lie  on  his  back,  with  his  shoulders  well 
rai.sed,  and  the  thighs  perfectly  flexed  on  the  pelvis.  If  it  be 
necessary  to  enlarge  the  wound,  vre  should  be  carefhl  to  enlarge 
it  in  the  direction  of  the  mnscular  fibres,  and  away  from  the 
course  of  the  epigastric  artery,  and  to  avoid  enlarging  the 
opening  in  the  peritomeum  if  pt)88ible.  It  is  necessary  to 
ascertain  that  the  bowel  when  reduced  is  retimied  entirtljr 
witliin  the  peritomeum. 

*  'CaMS  of  Hernia,  with  Kemarka,'  by  Thomas  Talum,  Medical  Tmm»J 
Oatttte,  April  SO,  1$H  ^  433. 
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The  bowel  protruded  may  bo  not  only  irreducible,  but  it  may, 
as  oeonsiomilly  in  herniie,  be  also  stmnjjulated :  of  courao  tlits 
condition  occurs  only  when  a  patient  has  been  left,  tor  acme 
tune  after  the  accident,  without  medical  aid  or  relief.  The 
amount  of  mischief  t^^  the  bowel,  resulting  from  the  strangula- 
tion, must  be  our  guide  as  to  whether  any  positive  benefit  is 
likely  to  be  derived  from  its  reduction ;  but,  Bhort  of  a  Btate  of 
guni,'rene,  it  were  better  to  return  the  bowel  at  once,  and  eo 
secure  the  best  chance  for  the  recovery  of  the  patient.  The 
wound  should  at  once  be  enlarged,  and  the  protrusion  retui-ned. 
In  a  condition  of  gangrene,  if  the  gut  is  returned  into  the 
cavity  of  the  j>eritonteum,  death  must  ensue.  The  only  treat- 
ment which  holds  out  a  prospect  of  life,  with  so  much  mischief^ 
is  to  open  the  bowel  at  once,  to  allow  its  contents  to  escape,  and 
then  to  leave  the  intestine,  now  adherent  to  the  margins  of  the 
wound,  in  undisturbed  possession  of  its  new  attachmeutfl.  An 
artificial  anus  will  thus  be  established.  We  shall  hereafter 
consider  the  ti-eatinont  of  this  lesion. 

The  treatment  of  all  wounds  of  the  abdomen,  after  the  reduc- 
tion of  protruded  viscera,  whatever  the  character  of  the  latter, 
is  simple  enough.  The  parts  around  the  wound  must  be  relaxed, 
and  this  relaxation  be  maintained  by  position.  It  is  desirable 
to  close  the  wound  at  once,  and,  in  most  cases,  sutures  are  to 
be  preferred,  to  secure  uniform  apposition  of  the  edges,  as  well 
a«  to  maintain  pc]*fect  support.  In  the  application  of  the 
sntnres,  it  is  desirable  that  the  peritonroum  be  included  in  their 
hold  as  well  as  the  more  superficial  tissues.  Such  a  proceeding 
should  not  be  considered  more  dangerous  than  if  the  suttire  be 
simply  confined  to  the  superficial  margins  of  the  wound.  By 
including  the  peritonscum,  we  secure  the  periect  apposition  of 
its  edges,  and  thus  prevent  the  escape  of  intestine  into  the  gap 
of  the  deeper  part  of  the  wound,  and  also  to  a  great  extent 
prevent  the  products  of  suppuration  escaping  into  the  cavity  of 
the  peritonaeum.  Whenever  a  ligatxire  has  been  applied  to  the 
omentum,  the  ends  of  that  ligature  should  be  allowed  to  hang 
out  of  the  wound,  between  any  two  sutures  applied  to  its  margin, 
until  separation  from  the  hold  on  the  omentum  takes  place. 
The  period  of  separation  varies  from  nine  or  ten  days  to  somo- 
times  a  fortnight  or  tliree  weeks.  The  dressings  applied  to  the 
wounds  cannot  be  too  simple  or  too  light. 

The  following  cue  is  a  fair  flppcimen  of  recovery  ftfter  a  large  laceratM 
wound  of  the  abdomen.    A  man,  whilst  leading  a  prii tsbuU  to  an  agricultural 
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ehovy  WIS  fttddenlt  Attacked  b;  tbe  Miimal,  and  gored  at  the  lower  put  uf  tb« 
BbdoiDMi.  Tbe  pAtienc  wao  seen  soon  a/u-rwaida  by  Mr.  Jmm^  of  VihnA^ 
who  (bund  ■  lu^  quimtilT  nf  the  miall  inteetiiie  and  omentum  protrudiog 
throngfa  a  lacerated  wuiud,  aorae  oit^ht  or  nine  tnchea  in  lentrth,  pu«iDg 
diiectlj  acroM  the  bodjr,  mitlwny  between  the  uuiliilu-u*  and  pubca.  Wlum 
seen  first  br  Mr.  James,  the  intestiiiee  were  covered  with  dirt,  and  had  vi- 
bering  to  their  surface  particle*  of  stTaw,  &c.  The  parts  were  eareftiHT 
cleansed  with  tepid  water,  and  all  extraneous  matt4>r  Ktnored  from  tb« 
peritonaeum  ;  tbe  istestuKS  aad  omentum  were  then  rvtunied  into  the  cari^  d 
the  peritoiueum,  and  the  edges  of  the  wotiod  bn)u|^t  together  br  several  nik 
sutures.  The  man  was  then  seat  In  a  cart  to  i^L  George's  Ilitspital,  a  dislauM 
of  fifteen  miles,  and  placed  under  Mr.  Cutler's  care.  On  the  morning  fallowiof 
admission,  the  wound  looked  perfectlj  united.  There  was  some  teadsmm 
abODt  the  abdomen,  but  nothing  of  a  serere  character.  The  pu)«e  was  not 
irritable  ;  tbe  tongue  rather  white ;  but  the  patient  stated  himself  to  be  fKttj 
comfortAble.  He  had  not  one  bad  s}rmptom  subaequpntlj.  The  wound  entirtl; 
united  by  first  intention ;  and  the  moo  left  the  hospital  in  a  abort  time  qtuM 
well,  and  without  any  discomfort  firom  tbe  i^jorr. 

Tlie  atomach,  portions  of  the  liver,  or  the  spleen,  may  escape 
tlirough  a  wonnd  in  the  abdominal  wall,  as  we  hare  already 
stated,  but  the  principles  laid  down  for  the  treatment  of  pro- 
truded intestine  will,  in  a  great  measure,  apply  to  these  complica- 
tions. Mr.  S.  Cooper  mentions  that  in  his  part  of  the  Military 
Hospital  at  Brussels,  after  the  battle  of  Waterloo,  tlie  numbv 
of  patients  admitted  with  protrusions  of  the  riscem  was  mach 
more  considerable  than  previously  he  had  any  idea  of  meeting 
with — protrusions  of  stomach,  bladder,  mesentery,  omentam, 
and  intestine. 

Dr.  John  Macpherson,  of  the  Bengal  Kedical  Serrioa,  relates  a  case  of  spear- 
wound,  with  protnisioQ  of  liver,  in  a  Hindoo.  Tbe  wound  was  an  inch  b 
len^cth ;  about  three  inches  abiivo  the  umbilicus,  and  about  two  inches  to  tlx 
ri^ht  side.  Through  the  wound,  a  trittn^^ulnr  portion  of  liver  protrudi-d.  Then 
was  much  haemorrhage,  but  no  apparent  wound  of  the  liver.  It  was  found  im- 
poeeible  to  return  the  protrusion  without  enlsrging^  the  wound.  A  ligatnn 
was  tied  round  the  base  of  the  prominent  piece  of  liver,  and  the  gnmter  por- 
tion cut  off;  a  double  lignture  secured  the  remainder  to  the  edge  of  the  wound. 
The  patient  recorered.'  We  may  remark  that  the  natiTee  of  iiHlia  we 
singularly  happy  in  recovering  after  surgical  operations. 

MaJiy  other  cases  could  bo  added  to  tUustrate  not  only  the  posjdbilitr,  bat 
the  fair  priwpect  of  recovery  after  wounds  of  the  abdomen,  with  protntsiua  of 
virtcera,  provided  the  viscera  are  not  injured  nor  the  peritoocum  bruised.  Tli* 
following  case,  howercr,  in  a  marked  iustance  of  an  unusual  character  <d 
acdJent,  as  well  as  an  illuittriitimi  of  a  difficult,  which  creates  some  kind  of 
doubt  aa  to  the  most  lulviMble  treatment  to  be  adopted.  For  the  notes  of  tbti 
case  tbe  author  is  indebted   to  his  frieud  Mr.  Godsou,  of  Boraet.     <  A  wonss, 
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Bt.  03^  on  JqIt  II,  1854,  was  aeriotulj  injured  bj  the  bnitnlity  of  four  m^n 
committing  rupe  Dpon  lior.  The  following  morning  she  wnlkod  nearly  a  mile, 
with  sefenil  convohition-i  of  tho  Binnll  inteatineji  protruding  oiternftlly  tlirou^rh 
*  rent  in  the  vuffinfi.  The  intctitinoA,  vrltcu  aeea  by  Mr.  Godsou,  hud  p«rticlcs 
of  stTHw  luid  dirl  tulhiirliig  Lei  their  surface,  but  tbi^  woman  did  nr)t  appear  to 
sufler  Tery  mucb  paiu,  though  nppHrently  very  ill.  The  part«  wure  dcanix^d  with 
tepid  water,  and  the  patieDt  wiis  put  to  bed  in  the  workhoujie.  )tr.  J.  II. 
Ofeeo  8ub&e<]ucntly  saw  the  patient,  in  consultation  with  Mr.  Godson.  Ail 
ftttempta  at  reduction  were  found  uunvailiiig ;  nor  did  there  appear  any  poi*- 
eibility  of  enlar^g  th«  woond  to  facilitate  ibe  reduction  of  the  b<>wel.  Tha 
protruded  portion  bernrau  gangrenous  ou  the  14tb,  but  the  patient  lived  until 
Uie  21«t,  t*rD  dnya  after  the  injury.  The  rpnt  was  found  in  the  anterior  wall  of 
the  ragina,  close  to  the  uterus,  and  running  into  the  carity  of  the  peritonieum 
between  the  bladder  and  uterus.' 

It  is  Bomewluit  difHcult  to  axh'ise  what  proceedings  should,  be 
adopted  in  any  ciuse  similar  Uy  the  above.  There  appeared  no 
possibilifcy  of  retixming  the  bowel  by  manipulttting  the  protm- 
sioa  itself;  nor  did  it  appear  possible  to  get  at  the  opening  to 
enlai^  it,  the  vagina  being  filled  with  intestine.  The  treatineut 
which  appears  moat  suited  to  such  a  caae,  and  which  should  be 
adopted  if  the  result  of  this  case  is  to  influence  us,  would  be  to 
make  an  incision  thronjjh  the  abdominal  wall  in  the  median 
line  and  below  the  umbiiicns,  and  to  introduce  the  hand,  so  that 
the  bowel  might  through  this  opening  be  drawn  back  into  the 
abdomen  from  the  vagina.  The  treatment  would  be  desperate ; 
bnt  without  some  ettort  at  reduction  such  a  case  is  hopeless. 
Such  treatment  ought  only  to  be  adopted  as  a  la^t  resource,  and 
only  after  the  failure  of  local  attempts  at  redaction,  assisted  by 
raising  the  lower  part  of  the  trnnk,  so  as  almost  to  place  the 
patient  with  the  head  below  and  the  pelvis  above. 

Protrusions  of  the  spleen  have  been  recorded  as  successfully 
treated,  either  by  reduction,  or  even  by  removal.  Oue  singular 
case  of  the  latter  description  is  to  be  found  in  the  PhiU  Trant. 
vol.  il.  p.  425,  in  which  instance  the  patient  recovered,  and 
lived  without  appai-ent  suftering  from  the  lorfs. 

In  protrusions  of  the  bladder,  it  is  always  requisite  to  intro- 
duce a  catheter  through  the  urethra  without  loss  of  time,  and 
to  draw  off  the  urine.  This  treatment  will,  we  believe,  in  all 
cases  atifficientlv  reduce  the  size  of  the  protrusion  to  permit  its 
reduction  without  difficulty. 

The  latter  pi*otrusiou  may  occur  subsequent  to  a  wound  of  the 
abdominal  wsiU  without  a  wound  of  the  peritonffium.  The  pro- 
trusion will  only  occur,  under  any  condition  of  wound,  when  the 
bladder  is  somewhat  distended,  for  an  empty  bladder  lies  behind 
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the  pabes  ia  cloao  contact  with  the  anterior  bony  wall  of  the 
pelvis.  Provided  there  bo  no  injury  to  the  bladder,  the  ainnile 
protrusion,  uimccompauied  by  peritonseal  injury,  is  an  accident 
that  may  produce  very  little  subsequent  inconvenience,  eveu  if 
the  whole  of  the  external  wound  does  not  unite  immediatcU, 
If  a  wound  of  the  lower  portion  of  the  abdomen  be  coinpUcatcd  . 
with  wounded  peritonseum,  and  a  punctured  bladder  permit  tbe  ll 
escape  of  urine  into  the  sac  of  the  peritonteum,  severe  pcritouitif 
rapidly  follows  upon  the  injiu-y,  and  death  soon  i&kes  place 
The  further  consideration  of  lesions  of  the  bladder  will  be  found 
under  the  head  of  Injuries  op  the  Pelvis. 

Before  concluding  this  i)ortion  of  the  subject,  it  may  be  men- 
tioned that  occasionally,  but  rarely,  subsequent  to  a  wound  of 
the  abdomen,  peritonitis  may  terminate  in  the  formation  of  an 
abscess,  confined  to  a  proportionately  small  space  in  the 
])eritouieal  sac,  and  that  such  abscess  may  of  it«elf  open  eiter- 
nally,  or  require  the  aid  of  the  knife  to  allow  of  the  exit  of 
matter.  We  can  rarely  anticipate  a  favourable  result  in  such 
a  case}  for  we  should  generally  find  the  intestines  matted 
together  in  the  neighbourhood  of  the  abscess,  and  frequently  a 
fistulous  communication  established  between  the  abscess  ami 
the  intestines  forming  a  portion  of  the  circumference  of  theaao. 
In  such  cases  suppuration  and  diarrhoea  play  upon  a  system 
already  reduced  by  previous  illness,  and  the  patient  sooner  or 
later  sinks  under  the  exhausting  influences  of  the  local  mischief 
and  constitutional  disturbance. 

8.  WouTuis  of  viscera  may  be  classed,  for  the  convenience  of 
consideration,  into,  firstly,  those  which  occur  in  protruded  por- 
tions ;  secondly,  those  which  occur  from  penetrating  wounds  of 
the  abdomen. 

In  the  examination  of  the  first-mentioned  variety,  wo  have 
here  to  consider  the  nature  and  treatment  of  th^  wound  alows. 
All  that  relates  to  the  management  of  the  protruded  bowel  ha« 
already  been  fully  discussed,  and  requires  no  recapitnlation. 

Wounds  of  the  intestine  may  vary  very  considonibly  in  sin 
as  well  as  in  appearance,  according  to  the  shape  and  charactar 
of  the  instromeut  by  which  the  lesion  is  occasioned  $  and  the 
treatment  must  be  regulated  very  much  according  to  the  extent 
of  the  wound. 

A  tmall  wouiid  of  tJie  bowel,  whether  of  the  small  or  largi! 
intestine,  produced  by  some  poiuted  instnunent,  or  by  a  sbaip 
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life,  when  seen  immeHiatdij  nfter  tlie  injnry,  would  present 
;tle  more  than  the  wounrl  in  the  peritontetim,  for  the  deeper 
t.p  wouhl  almost  instantnneonsljr  be  filled  with  mucous  mem- 
"ane.  The  fseces  are  not  observed  to  escape  through  so  small 
wound.  In  a  very  short  time  after  the  receipt  of  the  iiyury, 
.e  entire  wound  wo*Ud  be  found  plugged  with  mucous  membrane, 
id  the  latter  would  soon  project  above  Uie  level  of  the  surface 
'  the  peritonajam,  become  everted  over  its  margin,  and  thus 
fectually  conceal  the  exact  limits  of  its  orifice.  A  pair  of 
rce])8  applied  to  the  intestine  at  the  injured  part  will  enable 
\&  surgeon  to  raise  up  this  portion,  and  pass  a  very  fine  ligiiture 
imediat«'ly  round  the  puncture,  so  as  to  include  it  entirely. 
be  ligature  should  then  be  tied  firmly,  and  the  ends  cut  off 
nse  to  the  knot.     The  bowel  should  be  returned  as  directed. 

Some  surgeons  have  considered  it  unnecessary,  and  not  even 
sBirable,  to  apply  a  ligature  round  a  small  punctured  w&und  of 
ietiine.  They  have  argued  that  the  mucous  membrane  so 
itirely  blocks  up  the  orifice  iu  such  a  wound  that  escape  of  the 
ntent^s  does  not  occur,  and  that  the  application  of  the  ligature 

only  apt  to  aggravate  the  tendency  to  peritonitis.  But  it 
ost  be  evident  that  the  application  of  a  ligature  to  a  wound, 
»wever  small,  of  the  intestine  will  entirely  prevent  the  escape 
'  any  fiecnlcnt  fluid  into  the  peritontetim,  and  thus  will  cOn- 
itute  one  great  measure  of  safety  in  treatment ;  nor  is  it  at  all 
ident  that  the  presence  of  the  ligature  is  prejudicial.  The 
loptlon  of  such  practice  has  been  successful  in  very  many 
stances. 

Mr.  Travers,  in  his  work  on  Injuries  of  ifis  IniestineB^  has 
corded  several  experiments  on  animals,  the  results  of  which 
nd  to  prove  that  a  wound  of  the  peritonaum,  complicated  with 
wound  of  the  intestine,  is  generally  fatal  from  the  effects  of 
tritonitis.  All  the  eicperimeiits  by  Mr.  Travers,  Dr.  Gross,  and 
Jiers,  lead  to  this  conclusion,  that,  upon  the  mfliction  of  a 
oiud  of  the  intestine,  nmu  escape  of  ficculeut  fiuid,  though 
irhaps  a  verj*  small  quantity,  takes  place,  and  is  the  chief 
mse  of  the  subsequent  fieritomtis.  The  escape  of  the  very 
nallest  quantity  of  such  a  fluid  appears  sufficient  to  produce 
olcnt  peritonitis ;  and  it  appears,  therefore,  more  just  to 
icribe  the  peritonitis  following  a  wound  of  the  abdomen,  com- 
icated  with  a  wound  of  the  intfstine,  to  some  escape  frnm  the 
tter  rather  than  attribute  the  mischief  to  the  wouud  of  the 
iritoaujum. 
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A  simple  wound  of  the  peritonceuin  without  a  correspond- 
ing opening  in  the  intestine  is  a  fiir  less  aerious  injury  in  it? 
consequences  thim  may  generally  be  supposed.     Surgeon*  ei- 
perienced    in  operations  for    stiungalated    hernia    are  qait« 
familiar  with  the  following  facta :  that  patients  operated  on  earlf 
in  Ihe  period  of  strangulation,  in  a  very  lar^  proportion  of  casH 
recover  with  singularly  little  inconvenience,  and  with  rem. 
ably  slight  symptoms ;  but  that  the  fatality  attending  opemi  i 
for  strangulated  hernia  ia  almost  entir*;ly  to  be  attribut*  i 
mischief  occasioned  to  the  intestine  by  d^ay^  or  by  unneceswij 
force  applied  to  the  hernia  in  prolonpid,  sometimes   vio'    " 
attempts  at  reduction  previous  to  operation.     The  simple  wn 
of  the  peritonaeum  is  generally  considered  as  by  far  the  most 
unimportant  condition  in  the  treatment  of  a  case  of  attangn- 
lated  hernia. 

A  eue  of  femDral  aneurism,  under  the  cats  of  the  Ute  Kr.  K«*te«  b  St' 

GsB^'i  Ho«pitiU,  was  treuted  by  li^atura  of  ihe  exUrnal  ilimc  artenr.    tli* 
pMiitaUBUin  WM  Accidentally  wounded  in  the  operstioo,  to  the  extent  of  abotU 
tu  inch.    The  patieut  diod  k  few  days  after  the  operation,  &om  causes  tuio(»>  I 
necied  with  xhU  wimiid.     On  exaiQination,  the  wound  of  the  porttomijum  wn  | 
found  pBrft>{;tly  united;  there  whs  cot  the  slijjhtest  erideoce  of  penlomti^afl 
any  etfuaion  of  fluid  witliin  tbe  cavity  of  the  peritoouiuo. 

A  simple  wound  of  the  peritonoeum  need  not,  therefore,  b«] 
considered  as  necessarily  productive  of  &.tal  peritonitis. 

The  management  of  a  largt  wownd  in  a  protruded  portion  of  j 
intestine  ia  quite  a  different  matter  &om  that  of  a  small  wound*  | 
and  the  treatment  should  also  be  regulated  somewhat  by  Uid  | 
manner  in    which   the  inteatiue  is  wounded;  \'iz.   whether  it^ 
be  cut  more  or  leas  across,  or  whether  it  be   entirely   divided. 
•  Before   adverting   to   the   coneequences   of    wounds    inflicttrd , 
on  the  expusL'd   iut+istiue/   obsei-ves   Mr.  Trarers,  *  it  will  1*1 
necessary  to  describe  certiuin  appearances,  which  the  wounds] 
exhibit,   depending  upon  the  action  of  the  bowel.     If  a  gat] 
be  i)unctured,  the  elasticity  of  the  peritonaeum  and  the  ccm-j 
traction  of  the  muscular  libres  open  the  wound,  and  the  villoui  I 
or  mucous  ouat  forms  a  surt  of  hernial  ptx)tru&iou,  and  obtiteralM  j 
the  aperture.     If  an  incised  wound  be  made,  the  edges  are ' 
drawn  asunder  and  reverted,  so  that  the  mucous  coat  is  elevated 
in  the  form  of  a  fleshy  lip.     If  the  section  be  transverse,  the  lip 
ia  broad  and  bulbous,  and  acquires  tumefaction  and  rednan 
from  the  contraction  of  the  circular   fibres  behind  it,  wLicb 
produces  lelativoly  to  the  everted  portion  the  appearance  oft 
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STTix.  If  the  incision  is  according  to  the  length  of  the  cylinder 
le  lip  is  narrow,  and  the  contraction  of  the  adjacent  longi- 
idinal,  resisting  that  of  the  circular  fibres,  givea  the  orifice  an 
ral  form.**  We  have  no  choice  of  treatment  when  called  to  a 
ise  of  a  large  woxmd  of  the  intestine ; — we  should  close  that 
ouud  hy  suture,  and  return  the  bowel  into  the  abdomen  as 
oickly  as  possible.  Some  little  fancy  may  be  exercised  in  the 
loice  uf  suture;  but  thttt  is  a  minor  consideration.  *  I  am  not 
ware,'  siiys  Mr.  Travers,  *  that  anj'  formal  directions  arc  rcquii*ed 
ir  the  operation  of  sewing  np  a  wound  of  the  intestine.  Let  a 
nail  round  sewing- needle,  armed  with  a  silk  thread,  be  pajjsed 
)ar  to  the  lines  formed  at  the  bases  of  the  everted  Lips.  The 
iread  is  to  bo  carried,  at  short  i-egular  distances,  through  the 
hole  extent  of  the  wound ;  the  operator  being  mindful  that  an 
|aal  portion  of  the  edges  is  included  in  each  stitch.  When  the 
tture  is  finished  let  the  thread  be  securely  fuatuned,  and  cut 
oee  to  the  knot.'t  The  main  object  in  view,  in  the  application 
'  tiie  sutures,  is  the  most  perfect  adaptation  of  the  edges  of 
;e  wounded  intestine,  so  that  extravasation  of  its  contents  be 
fectually  prevented.  The  intestine  is  to  be  returned  to  its 
ktural  bed,  without  any  measures  being  adopted  to  retain  the 
funded  [wrtion  near  the  external  wound.  No  ligature  should 
uted/or  suck  a  jntrpose.  The  treatment  of  the  internal  wound 
thoB  independent  and  quite  distinct  from  that  of  the  external 
le.  The  latter,  on  the  replacement  of  the  bowel,  is  to  be 
anagcd  as  if  no  other  injury  had  occurred. 
When  the  entire  cylinder  of  the  bowel  is  divided,  the  case 
fa.r  more  serious.  A  vast  number  of  experiments  have  been 
ade  to  establish  some  definite  rule  in  the  treatment  of  such 
:tenaive  injuries :  any  relation  of  these  experiments  would 
icupy  too  much  of  our  space  without  any  beneficial  return ; 
id  it  is  therefore  necessary  merely  to  confine  our  remarks  to 
le  most  practical  observations  that  bear  upon  this  subject. 
>.  Travers  8tate»  that  the  retraction  ensuing  upon  direct 
rision  of  the  intestine  '  renders  this  injury  irreparable.'  But 
lere  are  on  record  some  i^.w  cases  of  complete  division  of  the 
>wel  in  which  recovery  is  stated  to  have  taken  place.  The  con- 
ttion  of  the  extremities  of  tlie  divided  portion,  will,  in  some 


■  Trftvers  On  Injuries  of  InUHingg,  p.  85. 

t  Hr.  Traven  has  provod,  bj  cxperlmfat,  that  '  th«  absoluto  coutact  of  the 
rtrted  sur&ces  '  u  raquifiitc  to  avoid  tLv  nak  ofabdutuiiift^  eOuaioii. 
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meoflure,  resemble  the  margins  of  a  email  woond  in  the  intes' 
viz.   the   nmcona  membrane  will  protrude  from   the  open  ex- 
tremities and  fold  over  the  peritonaial  surface ;  so   that,  when 
the    divided  portions   are  bronght  together,  the  two  oppo^ 
Hurfaoes   will   consist   of   two   surfaces  of  mncous    membrane 
touching  each  other.     This  latter  fact  has  originated  nume-rotu 
theories  respecting  the  treatment  of  these  injuries,  and  has  Led 
to  the  peiformance  of  innnmerable   experimenta  on  animuls, 
with  a  view  to  ascertain  the  most  effectual  means  by  which  this 
ftippoxed  difficulty  might  be  overcome :  viz.  that  two  mucoui 
sm'faces  in   contact   with   each   other   could    not   unite.     Tfae 
results  of  these   experiments  have  been  that   some  surgeonij 
have  ret^ommended  sutures  to  be  applied  in  such  a  manner  tl 
the  mncous  surfiices  should  be  turned  in,  and  the  serons  sur- 
faces alone  brought  into  coutact.     Others  have  invagiuated  the 
upper  into  the  lower  portion  of  the  divided  bowel ;  and  varioiM 
other  devices  have  been  advocated  to  ensure  contact  and  unioD. 
But  the  main  fact  has,  in  most  of  these  speculations,  been 
entirely  lost  sight  of:  viz.  that  If  the  margins  of  e<Lch  end  of 
the  divided  bowel  are  but  accurately  adjusted  to  each  other,  and 
maintained  in  perfect  apposition  by  sutures  (whether  the  mu 
or  serous  surfaces  be  made  to  touch),  the  divided  portioiM 
united  at  first,  not  by  any  act  of  imion  between  the  snrfikces  i» 
contact,  but  by  the  efiPusion  of  fibrine  aronnd  the  once  eepaivtai! 
but  now  approximated  and  contiguous  extremities ;  and  thus  doCf> 
this  6brine  not  only  maintain  their  conjunction,  but  it  also,  \yf, 
adhesions,  fixes  the  injured  portion  of  the  bowel  to  the  adj 
surfaces  of  peritonscum,  either  visceral  or  parietal.     When 
surgeon  finds  that  a  wound  of  the  bowel  amounts   to  em 
division  of  the  gut,  he  may  at  once  fix  the  divided  portions  in 
contact  with  each  oUier  with  silk  sutures,  and  then  return  tii« 
intestine  into  the  abdomen.     Or  else  he  should  lose  no  time  in 
secoring  the  edges  of  the  wound  of  the  intostine  to  the  margiifl 
of  the  external  one,  so  as  to  facilitate  the  formation  of  adhesiont 
between  the  adjacent  surfaces  of  both,  and  to  prevent  the  pofio- 
bility  of  any  fueculent  contentfl   escaping  into  the  peritoneal 
cavity.     In  complete  division  of  the  bowel,  such  treatment  ifl  to 
be  preferred.     Its  effect  is  necessarily  the  establishment  of  m 
artificial   anus   in    the    first  instance.*     The  following  pointo 
should  guide  us  in  the  choice  between  these  two  methods  o^ 


The  treatmeDt  of  artificial  anas  fbmu  b  aepuita  BuctSoa. 
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ng  with  an  entire  division  of  the  intestine :  that,  if  the 
ion  be  caused  hj  a  cleiin  sharp  instmmcnt,  the  eitremitiea 

be  brought  entirely  together  with  sutures ;  but  if  the 
ration  be  the  result  of  an  irregular  lacerated  wound,  as 

gun-shot,  &c.,  then  we  shoiild  not  hesitate  to  fix  the 
B  to  the  external  wound,  and  risk  the  chance  of  an  artificial 


the  divided  extremities  be  brought  together  by  sutures, 
replaced  in  the  abrlomeii,  the  injured  portion  of  bowel  need 
be  retained  by  lij^ature  at  the  external  wound,  for,  as  a 
ral  rule,  the  one  has  been  found  to  remain  in  contact  with 
>ther;  and  when  perfect  ocelusiou  of  the  cut  surfaces  has 
occurred,  but  some  escape  of  the  contents  of  the  bowel 
n  place,  that  effusion  has  pussed  through  the  external 
id ;  the.adhesions  within  have  prevented  internal  extrava- 
•n. 

jt  ua  now  consider  by  what  steps  reparation  occurs  in  a 
id  of  the  intestine,  subsequent  to  the  application  of  ligature 
itnres.     The  results  of  all  recorded  experiments  prove  this: 

there  rapidly  takes  place  an  effusion  of  fibrine  on  the  sur- 
of  the  peritonaeum  around  the  wound.     This  efl^ised  fibrine 

agghitiuates  the  wounded  portion  of  intestine  to  the  adja- 
kBuriace  of  peritonteum,  and  thus  covers  in  the  suture,  and 
B  it  out  from  the  general  cavity  of  the  peritonrcmn.  The 
Mre  or  suture  applied  to  the  wound  in  the  mean  time  has 
menced  to  destroy  the  small  portion  of  bowel  which  is  sur- 
ded  by  the  silk — that  portion  of  the  gut  is  either  killed  by 
ligature,  or  all  the  coats  ulcerate  through,  in  consequence  of 
ix:tion  of  the  suture.  The  death  of  the  part  in  the  first,  or 
olceratiou  of  the  part  in  the  second  instance,  are  processes 
;b  travel  from  without  towards  the  interior  of  the  bowel. 
riarly,  either  process  is  limited  by  the  effused  lymph.  Tnter- 
y,  there  is  nothing  to  stay  either  one  or  the  other.  Either 
iDtinued  until  deiith  of  the  part,  or  the  act  of  destructiun 
?ration)  is  completed.  The  mucous  lining  of  the  intestine 
isluded  with  the  other  coats  in  the  grasp  of  the  silk  ligature 
ature  ;  and  when  the  last  remaining  portion  of  the  wall  h:is 
I  cut  through  by  the  action  of  one  or  the  other,  the  knotted 
drops  into  the  bowel  and  passes  away  with  its  contents, 
bus  much,  therefore,  is  evident :  first,  that,  soon  niter  the 
ication  of  a  ligature  or  suture  to  any  portion  of  intestine, 
De  is  effused  on  its  surface,  and  the  ligature  becomes  thus 
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ghnt  out  from  the  peritooseal  sac ;  secondljTT  the  ligature  eqnalU 
8000  commences  todeetroT  that  portion  of  bowel  ivhifh  is  snr- 
roonded  by  the  silk;  thirdlj,  that,  as  the  mucous  membrane 
(Corming  one  of  the  lajers  of  that  portion)  dies,  or  nlceimteA^  it 
opens  inwards  a  puth  of  escape  for  the  ligature,  which  is  onlf 
complete  when  each  cottt  of  the  bit  of  intestine  is  entiivlj  coi 
through ;  and,  fourthlj,  that  this  path  opens  inio  the  bawd, 
not  from  it. 

Mr.  Travera  tied  a  ligature  round  the  duodenum  of  a  do^»  m 
BA  completely  to  obstruct  the  Intestine.  This  was  returned  intu 
the  abdomen,  and  the  wonnd  closed.  On  the  fifth  day,  the  dog 
passed  a  copious  stool ;  and  he  recovered  entirely  &om  all  effe>?l« 
of  the  ligature.  He  was  killed  on  the  fifteenth  day.  The  womh  i 
of  the  duodeumn,  produced  by  the  ligature,  was  entirely  doeei 
Omentum  was  adherent  to  the  surfiice  at  the  part  to  which  the 
ligature  liad  been  applied.  The  gut,  when  laid  open,  vu 
marked  by  a  transverse  fiasare  at  the  seat  of  ligature.  IV 
ligature  had  passed  away  entirely.*  The  wound  is  thus  clo«d: 
the  ligature  has  escaped ;  and  the  injured  portion  of  bowel  u 
adherent  to  the  abdominal  wall,  or  some  adjacent  viscera,  ^Vllat 
has  become  of  the  everted  edges  of  the  mucous  membrane?  An 
the  surfaces  united,  face  to  face,  or  so  inverted  as  to  allow  the 
wounded  intestiue  to  unite  at  its  edges  9  Jhlr.  Truvers  was  eri- 
dently  not  satisfied  on  this  point.  He  observes,  *  The  op] 
villous  surfaces,  so  far  as  my  observation  goes,  neither< 
adhere  nor  become  consolidated  by  gninulation  ;  so  that  tlis 
interstice  marking  the  division,  internally,  is  probably  nevi 
obliterated.' 

Observation  of  wounds  in  mucous  membranes  of  other 
does  not  allow  the  author  to  agree  with  these  remarks ;  nor  doa 
Mr.  Travera  appear  to  have  had  pofiiive  evidence  to  enable  bim 
to  decide  nnheaitatingly  that  such  uniun  could  not,  or  tluitfii, 
occur.  Dra.  Gross  and  Peterquin  arrived  at  the  conclusion  that 
union  doeJi  occur  between  the  edges  of  the  divided  mucou 
membrane,  and  that  the  former  position  of  the  gap,  after  a  tinit'. 
is  only  indicated  by  a  line  of  cicatrix. 

The  treatment  subsequent  to  the  replacement  of  the  injuml 
intestine  should  be  similar  to  that  sketched  out  in  our  obsem- 
tiona  on  wounds  of  the  abdomen.  l*unctures  or  wounds  of  the 
intestine  must  always  be  considered  as  very  dangerous  in  thor 


•  TrATcra  On  lHjHrie$  »/  I/ttnlinn,  p.  99, 
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faaracter,  and  are  rery  freqtieutlj  fatal  in  their  result ;  and  an 
wtire  division  of  the  bowel  is  g-enerally  fatal. 

Woufids  nf  Oit  gtomach,  with  protrusion,  are  much  more  rare 
ban  wonndfi  of  the  intestines.  The  treatment  of  wounds  of  the 
tomach  should  be  guided  by  principles  similar  to  tho»»^  which 
pply  to  wounds  of  intestines :  though,  if  the  wound  be  large, 
i  would  be  best  to  secure  its  edges  to  the  external  one»  rather 
ban  apply  sutures  and  simply  return  the  protruded  portion  into 
be  abdomen.  A  large  wound  so  treated  would,  for  a  time  at 
tast,  be  followed  by  gastric  fistuhi. 

Wounds  of  the  viscera  which  occur  in  penetrating  wounds 
irongh  the  alxlominal  wall,  may  be  said  to  be  decidedly  more 
irmidable  than  those  jnst  considered. 

Punctured  wounds  of  the  stomach  or  intestines,  if  small,  are 
>t  necessarily  followed  by  effusion.  If  the  stomach  be  empty, 
t  all  probability  effusion  will  not  take  place.  Inflammation 
kpidly  causes  the  aperture  to  adhere  to  some  adjacent  surface 
''  peritonaeum,  and  thus  occludes  the  opening  on  the  peritoneal 
trface.  If  the  stomach  be  full,  extravasation  of  its  contents 
ito  the  cavity  of  the  peritouEBum  is  apt  to  occur  j  but  this  com- 
ication  need  not  necessarily  take  place,  for  vomiting  rapidly 
Ipervenes  upon  wounds  of  the  Btoma(^;h,  and  soon  empties  it  of 
B  contents ;  blood  would  be  mixed  with  the  fluid  thrown  np, 
!•  large  quantities  of  blood  alone  vomited.  With  escape  of  tlie 
>titents  into  the  peritonieum,  there  would  follow  all  the  most 
jvere  symptoms  described  in  cases  of  rupture  of  the  stomach. 
r  the  wound  be  across  the  lesser  or  greater  curvature,  very 
bundant  haemorrhage  will  be  present,  either  into  the  stomach, 
r  into  the  peritonaial  sac.  The  danger  in  a  wound  of  the 
tomach  is  greatly  lessened  when  lis  contents  are  observed  to 
Bcape  externally ;  and  though,  in  such  cases,  life  hangs  by  a 
bread,  instances  have  occurred  of  such  wounds  terminating 
a  gastric  fistubu,  from  union  of  the  margins  of  the  internal 
fi^  the  external  opening;  so  that  the  patient  survived  the 
.evident. 

Dr.  Marcet  has  several  times  succeeded  in  establishing  gastric 
istols,  by  opening  the  abdomen  of  dogs,  and  drawing  the  sur- 
ftce  of  the  stomach  to  the  wound,  and  there  fixing  the  coats 
vith  sutures;  an  opeuing  then  made  iuto  the  stomach  allowed 
i  silver  tube  to  be  introduced  and  made  fast  in  the  opening. 
The  care  with  which  the  operation  is  performed  in  a  great 
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Bfieasnre  influences  the  recovery  of  the  animal ;  it  U  requisita 
uot  to  di«tnrb  the  parts  much,  and  not  to  allow  the  escape  of  tlie 
least  portion  of  the  contents  of  the  stomach  into  the  peritooffium. 
otherwiRC  the  animal  dies.  Dr.  Maroet  states,  that  it  reqoiit^ 
a  strong,  hardy  animal  to  recover  from  this  ojwnition;  aud 
generally,  when  recorery  has  taken  place,  the  animal  does  not 
appear  to  be  worse  for  the  fistnla :  escape  of  the  gastric  fluid  u 
controlled  by  a  cork  inserted  iuto  the  silver  tube.  The  latter  i* 
fastened  into  tlie  wound,  moat  effectually,  by  an  ingenious 
method  adopted  by  Dr.  Marcet.  Two  dogs,  in  each  of  whoM 
stomachs  a  fistula  had  been  formed,  sun'ived  more  than  twelrt 
months,  and  appeared  healthy  and  in  good  condition. 

It  will  always  be  difficult  to  determine  whether  the  stonwii 
is  implicated  in  a  penetrating  wound,  unless  there  be  escape  "I 
the  contents  through  the  external  woiuid,  or  there  be  blwl 
vomited.  The  treatment,  therefore,  must  depend  on  the  symp- 
toms. No  interference  should  be  permitted  with  the  extemi) 
wound,  if  the  contents  are  passing  tlirough  it.  Tlie  stomach 
should  be  kept  empty,  and  the  patient  nourished  eBtirelj  bj  ■ 
enemata  of  beef-tea  or  soup.  If  there  be  no  evidence  of  etcape 
of  the  contents,  but  if  it  be  suspected  that  the  latter  have  passed 
into  the  peritonjeum,  as  evidenced  by  the  severity  of  pftin 
and  other  symptoms,  no  treatment  is  available  to  save  life; 
and,  in  such  a  case,  we  have  only  to  endeavour  to  mitig&tt; 
suffering. 

Punctured  wounds  of  the  intestines  from  i)enetration  of  th* 
abdominal  wall  by  a  sharp  instrument,  are  not  so  serioos  »• 
similar  wounds  of  the  stomach.  8uch  small  wounds  do  not 
generally  permit  extravasation  of  the  contents,  as  tlie  opening 
is  soon  plugged  by  the  mucous  membnine.  But  larger  woumls 
are  much  more  fatal,  unless  the  internal  wound  be  in  apposition 
with  the  external  one,  so  that  the  contents  of  the  bowel  maj 
escape  extomally.  In  such  a  case,  the  wound  should  not  W 
interfered  with.  Artificial  anus  for  a  time  may  be  established, 
and  80  far  immediate  danger  is  lessened,  if  not  removed.  U  a 
impossible  to  determine  what  portion  of  bowel  may  have  been 
wounded  in  a  penetrating  woxmd  of  the  belly,  or  whether  sereml 
portions  are  not  implicated  in  the  injury.  The  externa!  wound 
is  no  guide  to  us  in  this  respect.  If  the  wound  of  the  intestin* 
be  verj'  small,  there  may  occur  but  very  slight  symptoms  to  in- 
dicate its  existence ;  but  if  largo,  or  if  there  bo  several  wounis, 
then  blood  will  probably  be  observed  in  the  motions ;  and  paiH) 
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.^omitiu^,  and  other  severe  Bymptoius,  will  soon  indicate  the 

^lArmiiij^  character  of  the  local  damage.    As  a  rule,  wounds  of 

-t;jie  small  intestine  are  more  serious,  caster  is  panhus,  than  wounds 

of  the  large.  In  a  wound  of  the  tatter^  the  escape  of  the  contents 

ejct*'"i^l'y  is  more  probable,  and  more  ready,  on  account  of  the 

movements  of  the  l>owel  being  much  limited,  and  the  aperture 

^consequently  more  fixed.     The  escape  of  fisc-al  matter  into  the 

jx>ritonaeum  depends  much  on  the  state  of  the  bowel ;  even  with 

A  large  wound  in  an  empty  intestine,  Mr.   Travers  found   that 

extravasation  did  not  necessarily  occur  at  the  time  of  the  injury, 

'^Vith  regard  to  the  treatment  of  wounds  of  the  intestine  within 

tlie  ab<lnmen,  whether  puncturwl,  or  incised,  or  lacerated  (gun- 

sliot),  we  need  eay  little  more  than  that  great  attention  is  to  be 

[>aid  to  the  external  womid.     Any  hope  of  recovery  rests  in  the 

cUajices  that,  if  the  wound  of  the  intestine  be  Buiall,  nu  escape 

of  contents  will  have  occurred :  or  if  the  wound  be  large,  that 

"tte  escapf*  will  be  extenml.     If  the  first  condition  be  suspected, 

F«*  need  only  simply  dress  the  external  wound.     If  the  second 

manifest,   the   external   wound   must  be   left   open, — it  is 

le  safety-valve  of  life  in  such  an  injury, — and  its  premature 

losure  might  most  unexpectedly  and  rapidly  cause  the  death  of 

I  'the  patient. 

Wounds  of  the  liver,  spleen,  and  kidney  are  dangerous,  in 
piioportion  to  the  amount  of  lucmorrhage,  rather  than  from  other 
circumstances.  As  it  would  be  impossible  to  determine  the  fact 
Of  injury  of  either  the  liver  or  spleen  in  a  punctured  wound, 
We  need  not  enter  further  into  the  question,  beyond  stating  thus 
ttiQcL,  that,  if  hcemorrhagc  be  not  fatal,  there  is  no  reason  the 
patient  should  not  recover.  HsBmorrhage  will  be  indicated  hy 
collapse,  &c. 

Wmtndg  of  the  kidney  or  bladder  will  be  suspected  from  blood 
in  the  urine.  When  the  latter  viscus  is  injured,  as  a  rule,  the 
caae  will  prove  fatal  if  urine  has  euti^red  the  sac  of  the  perito- 
See  iKJUBiKft  or  the  Pelvis. 


In  concluding  hU  remarks  on  tliis  portion  of  the  subject, 
'which  embraces  the  cousideratiun  of  tvounds  of  the  viscera,  the 
effects  of  those  wounds,  and  their  treatment,  the  author  ventures 
to  hope  that  the  reader  will  derive  some  assistance  from  the 
following  general  summary— a  kind  of  index  of  results  at- 
tendant upon  these  injuries: 

1.  That  a  rupture  of  stomach  or  intestine,  mthout  external 


iooundf  is  a  fatal  lesion  ;  more  fatal  than  when  lesion  of  either 
Tipcua  oocnrs  with  exienMl  wounH. 

2.  That  when  mpture  of  liver  or  spleen  is  fatal^  death  a 
generaJIy  the  result  of  h£emorrhage.  Rupture  of  the  gall- 
bladder is  always  fatal. 

3.  That  when  rupture  of  the  kidney  proves  fatal,  death,  when 
occurring  early,  is  the  result  of  haemorrhage ;  when  occurring 
later,  is  the  result  of  extravasation  of  urine. 

V.  That  recovery  from  rupture  of  the  liver,  sploen,  or  kidney, 
is  not  improbable  nor  uncommon. 

5.  That  a  wound  of  the  peritonsGum,  without  bruise  or  lacenk 
tion  of  tissues,  is  by  no  means  necessarily  fatal. 

6.  That  a  protrusion  of  intestine,  or  portion  of  other  viscen, 
if  the  protruded  part  be  not  braised,  nor  long  exposed,  need 
not  necessarily  prove  fatal. 

7.  That  a  wound  of  protruded  intestine  or  stomach,  if  small, 
should  be  secured  by  li^ture — if  large,  by  sutures ;  and  the 
jirotruded  viacus  returned  into  the  abdomen.  The  former 
lesion  may  terminate  in  recovery ;  *  but  wounds  amounting  to 
direct  division  of  the  canal  are  irreparable,'*  unless  artificiii 
n.nuH  be  established. 

H.  That  a  punctured  wound  of  viscera  is  more  dangerous 
than  a  wound  with  protrusion — less  dangerous  than  rupturv 
without  external  wound ;  that  the  danger  is  in  pruportiou  w 
the  size  of  the  internal  wound ;  and  that  an  artificial  anus  offen 
the  best  prospect  of  recovery  when  the  wound  is  extensive. 

Fistula  op  the  Stomach. 

Hennen,  in  his  work  on  Military  Surgery,  observes,  that 
*  wounds  of  the  stomach  are  extremely  dangerous,  though  not 
mortal ; '  and  he  adds,  that,  according  to  M.  Percy's  observa- 
tions, ouly  four  or  five  out  of  twenty  recover.  We  have  alrendv 
alluded  to  the  prospect  of  recovery  after  a  wound  of  the  storaarh. 
Recovery  may,  in  the  finst  insttLnce,  occur  from  immediat.' 
blocking  up  of  the  internal  wound,  and  union  of  the  eiterual 
one  by  first  intention;  or  recovery  may  be  qualified  to  this 
extfiiit,  that  the  two  wounds  become  soon  united  to  each  oihft 
by  their  margins,  but  leave  an  opening  through  the  walls  of  tbe 
stomRch  and  the  external  parts.     An  escape  of  the  conteiitd  of 
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the  stomacli  tal^es  place  through  this  opening,  which  mar 
coniinae  atatioimrj  for  an  ii]deBiut4>  time  ;  such  an  opening 
constitutes  a  ga^niric  JUiula — fistula  ventriculi  externa;  aud  we 
now  propose  to  consider  its  conditions  and  troatmcnt. 

That  the  occurrence  of  a  gastric  fistula,  or  ite  persistfince,  is 
not  incompatible  with  life,  or  even  health,  is  a  fact  so  satisfac- 
torily authenticated,  that  it  reqnires  no  confirmation  on  our 
part  to  establish  it.  We  shall  have  to  refer  to  cases  which 
iiSurd  ample  aud  conclusive  evidence,  not  only  of  the  formation, 
but  the  duration  of  these  fiBtuhe  over  many  years.  A  fistula  of 
the  stomach  occurs  on  the  escape  of  its  content*  exti^'rniilly, 
through  a  lacerated  or  incised  or  punctured  wound,  afber  the 
internal  and  external  wounds  have  become  blended  by  their 
margins  into  one  opening ;  or  the  fistula  may  be  the  result  of 
ulceration  of  the  stomach,  followed  by  adhesion  of  the  opposed 
peritonseoi  surfaces,  and  ultimate  perforation  of  the  abdominal 
wall ;  or  the  con8e<iuence  of  a  foreij^n  bo<ly  making  its  way 
through  the  visceral  and  abdominal  parietesj  or  the  result  of 
abscess  ;  or  the  effect  of  malignant  ulceration. 

"When  the  wonnd,  which  allows  the  eacapn  of  fluid  and  food 
from  the  st^imach,  has  become  clean  and  healthy,  granulation 
slowly  produces  a  continuous  smooth  cicatrix  between  the  out^r 
skin  aud  inner  mucous  snrfaoe  of  the  stomach.  This  is,  how- 
ever, generally  rather  a  tedious  process,  the  cicatrisation  being 
frequently  interrupted  by  painful  excoriation  and  ulceration, 
caused  by  the  excessively  irritating  quality  of  tlic  fluids  con- 
stantly oozing  out.  But  for  a  time  tbe  opening  gnulually  con- 
tracts. If  originally  smallj  it  may  close  in  the  course  of  a  few 
weeks ;  if  not  small,  it  will  probably  remain  open  many  months  ; 
— it  may  remain  fistulous  for  many  years. 

The  first  difficulty  with  which  the  surgeon  most  probably 
will  have  to  contend,  will  be  the  escape  of  the  food;  the 
second,  will  be  the  prolapse  of  the  mucous  membrane.  The 
escape  of  the  food  will  depend,  in  amoimt,  on  the  size  of  the 
opening ;  the  loss  may  be  so  great,  that  sust-enance  becomes  a 
question  of  moment ;  and  then  recourse  must  be  had  to  nourish- 
ing enemata.  It  is  never  desirable  to  plug  the  fistula  to  pre- 
vent escape  of  food,  for  the  action  of  the  plug  is  invariably  to 
dilate  the  opening.  A  compress  over  the  opening  is  the  best 
application  for  the  purpose  of  moderating  the  escape;  and 
sometimes  this  treatment  will  succeed  almost  entirely  in  effect- 
ing the  desired  object. 


The  prolapse  of  the  mucous  membrane  wrill  depend  very  miicli 
on  the  size  of  the  <»penmg,  as  also  somewhat  on  the  part  of  the 
stomach  implicated  in  the  fistula.  If  the  opening  be  in  ih>! 
upper  portion  of  the  large  extremity,  the  prolapse  will  probabl; 
be  but  slight ;  whereas  if  the  opening  be  towards  the  lower 
part,  or  pyloric  eitremity,  the  protrusion  will  be  more  trouble- 
some. Uoweveri  prolapse  of  the  mucous  membrane  does  nut 
generally  oflfer  any  difficulty  in  treatment;  it  is  usually  readily 
returned,  but  requires  slight  pressure  to  keep  it  from  ettc&ping 
through  the  fistula. 

Tbe  following  w«ll-kDown  ca«e  so  well  iUustratwi  the  pointu  above  alludi^ 
to,  that  we  CAooot  help  iutrududng  it  sbortly,  for  thnt  jmrpoiie.  jVlexis  SrU- 
Muriiii,  tgi-d  eigbU'CB,  was  woimdad  by  a  musket  on  tbe  left  uile,  wheu  «bnut 
a  yani  from  the  muzzle.  Th«  shot  bltivr  otl'  tbe  int^gumeot*  and  miucle&,ki 
tbtf  size  of  the  haaJ,  frat'tiin^d  and  carried  nway  tbe  ulterior  half  of  the  ijxth 
rib,  fractured  the  fifth  rib,  liu-erated  tbo  lower  port  of  the  left  lung  ud  the 
dinphnigm,  and  perforated  the  stomach.  On  the  slougba  aepnrating,  a  pBrfon- 
tiuo  Urge  enough  to  admit  tbe  middle  fio^  wm  obaen-ed  in  the  nijtnach  (br- 
8id<38  other  itijuri&s,  which  do  not  bearou  this  queetiou).  For  gevmUtrnda^t 
ertrythinff  wtvaUoictd  pa*Md  out  throMt/h  Uy  nytmri;  and  tbe  patient  wa«  kept 
alive  chiefly  by  nourishing  bjections.  At  every  dressing  of  die  wound,  the 
contents  of  tbe  stoma^'b  flowed  out ;  iia  coats  fn-quently  became  ererled.  or 
protruded  m  far  as  to  equal  in  size  a  ilea's  egg,  but  were  easily  letuiDMl. 
Aflor  the  fourth  week  the  bid's  he&Itb  wa^  quite  restored.  For  some  montbi 
the  food  could  bt»  retained  only  by  wearing  a  compreM  and  baodngv ;  then  » 
small  fold  or  doubling  of  tlie  villoua  coat  began  to  appear,  which  gradually  is* 
creaaed  till  it  filled  tbe  aperture  and  acted  ts  a  Talve,  while  it  admitted  of 
being  puAlied  bock  by  the  finger  fW>m  without.  The  wound  waa  inflicted  in 
June  IH'JS,  and  St.-Uartin  wax  alive  in  March  18^13.  The  ori6oo  of  the  wuiiad 
was  then  in  tiie  same  state  as  in  1824,  being  abiiut  two  ini'he«  and  a  half  ia 
circumference.  When  tbe  stomach  was  entirely  empty,  the  valve  waa  geiv 
rally  forced  out  tbrotigh  the  orifice,  together  with  a  portion  of  the  muooH 
membrane  equal  in  bulk  to  a  hen'a  egg.  After  he  had  slept  for  a  few  boon  on 
the  left  8iilp,  the  prutruded  portion  became  so  much  larger  as  to  ajtread  arer 
the  neighbouring  integument  five  or  lix  incbee  in  circumfoxeoce,  and  fairW 
exhibited  the  natursl  rugw,  TiUoua  membrane,  and.  mucous  coAt  lining  tbe 
gastric  cavity.* 

In  the  Mfd.-Chir.  Trans,  vol.  xlL,  a  case  is  related  by  Dr.  Murchi»on,  of  i 
woman  aged  thirty-four,  in  whom  a  tietula  was  occasioned  by  the  contiouwl 
presfeure  of  a  copjier  coin  over  the  epigastric  region :  ulceration  was  aet  up; 
and  the  pro5Aure,  constantly  applied  to  the  surface  of  tbe  ulcer,  at  last  effaetail 
a  conunonication  from  without  into  the  cavity  of  the  stomach.  Dr.  Marchiano 
baa  added  to  the  particulars  of  tbi«  caw  a  short  table  of  cases  of  gastric  fistuiv, 
many  of  them  tbe  result  of  disease  commencing  from  within. 


*  For  the  further  interesting  particulars  of  this  case,  we  must  reAr  ott 
readen  to  Or.  Beaumont's  ErperimentM  and  ObstTBatieitM  on  the  Gaitrie  Jii>^ 
and  the  /M^nWiyy  of  Itigtttion, 


The  treatment  of  a  gastric  fistula  should,  in  tlie  early  days  of 
its  occurrence,  be  most  siuiple.  The  parts  should  be  kept  scru- 
pulously clean,  and  the  compr<.*SB  and  bandage  aud  otber 
dreBsiuga  frequently  changed ;  lint,  moistened  with  tepid  water, 
ia  the  simplest  and  most  cleanly  dressing,  and  should  be  used 
as  soon  as  the  wound  has  commenced  to  granulaU' ;  and  as  lung 
a«  there  ia  any  tendency  to  contraction  nature  should  be  per- 
mitted to  pursue  her  course  unmolested.  Frequently,  such 
fisiulse  will  close  without  our  interference. 

When  all  iVirther  prospect  of  closui'e  is  at  an  end,  when  con- 
traction of  the  orifice  of  the  fistula  appears  to  have  been  carried 
to  the  utmost,  and  the  fistula  indicates  that,  witliout  sume 
surgical  assistance,  it  may  remain  patulous  for  the  period  of 
the  patient's  life,  then  it  becomes  the  duty  of  the  surgeon  to 
endeavour  to  assist  in  the  closure  of  the  orifice  ;  otherwise  the 
fistula  will  last  for  years.  Richerand  mentions  one  extending 
over  a  period  of  nine  years.  In  Haller's  IHiserUitions  two  cases 
are  recorded,  one  by  Etmuller,  in  which  the  fistula  continued 
open  for  ten  years ;  another  by  Wenter,  in  which  it  remained 
patulous  for  twenty-seven  years.  Under  such  prospects  the 
presence  of  a  gastric  fistula  becomes  a  grave  evil,  aud  all 
practicable  efforts  should  be  made  to  relieve  the  patient.  Tlie 
prospect  of  closure  held  out  by  a  plastic  operation  is  such,  tli.it 
we  may  attempt  by  repeated  operations  to  close  the  orifivf. 
even  shoidd  the  first  prove  unsuccessful.  Dr.  Middeldorpff  • 
has  related  a  case,  in  which  he  lately  succeeded  in  almost 
entirely  closing  a  gastric  fistula  (apparently  the  result  of  some 
ulcerative  process  in  the  stonmch),  which  had  existed  some  five 
years.  A  flap  of  skin  was  brought  up  from  the  lower  extremity 
of  the  opening,  and  fixed  to  its  edges  by  sutures.  The  whole 
of  the  surfaces  united,  with  the  exception  of  a  point  the  size  of 
half  a  pin's  head.  As  this  fistula  happened  to  be  situated  be- 
tween the  cartilages  of  the  sixth  and  seventh  ribs  on  the  lell 
side,  it  was  in  an  unfavourable  position  for  contraction,  and  iu 
an  equally  unfavourable  part  for  the  success  of  any  attempts 
made  to  close  it.  The  almost  complete  success  of  Dr.  Middei- 
dorpff  is  very  encouraging,  under  the  circumstances  of  the  case 
he  ha8  related  ;  and  should  lead  us  to  anticipate  complete  relief 
from  a  similar  operation,  were  the  fistula  situated  below  the 


•  Brit,  and  For.  Med.-Chir.  Ree.  Oct.  1880,  p.  545,  from  the  fVitna-  JKoiArB- 
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cartilages  of  the  ribs,  and  in  a  situafcion  in  which  tlic  iissaes 
jield  more  readily.  Sometimes  one  or  two  Binaaes  borrow 
rouud  au  abdouiiual  fistula;  sliould  such  cjtist  they  should  be 
laid  opeu  before  the  attempt  is  made  to  close  the  principal 
artificial  aperture. 

FistuliZ  of  Die  tjall-hladder  may  be  the  result  of  abscess  caused 
by  the  presence  of  a  gall-stone.  Such  cases  are  very  rare,  nor 
do  they  require  much  more  than  a  passing  notice.  Before  such 
a  fistula  can  form,  the  patient  must  hare  had  pretty  marked 
evidence  of  previous  mischief  in  the  neighbourhood  of  the  liver 
and  gall-bladder,  with  constitutional  disturbance  of  no  slight 
character.  The  treatment,  as  far  as  the  surgeon  is  concerned, 
should  be,  to  give  exit  to  matter  as  soon  as  local  evidence  of  iU 
collection  is  in  any  degree  marked,  or  its  existence  suspected. 
Should  a  gall-stone  be  lodged  in  the  abscess,  or  present  at  the 
opening,  some  degree  of  caution  is  necessary  in  interfering-  with 
it ;  but  Uie  sooner  it  can  be  removed  without  risk,  the  earUer 
will  be  the  relief  afforded  to  the  patient,  and  the  sooner  will 
the  parta  commence  to  recover.  There  may  remain  a  fistula 
with  bile  escajiiug  from  it  for  some  time,  but  unless  there  be 
some  marked  reason  for  surgical  interference,  it  were  better  to 
leave  the  parts  to  contract  of  themselves. 


AttTipioiAL  Anus. 

Artificial  anus  '■  generally  results  &om  loss  of  substance 
consequent  ou  mortification  of  the  bowel  in  strangulated  hernia, 
but  may  be  the  consequence  of  penetrating  wounds,  or  of 
iilrenittou  of  the  canal  from  internal  or  external  causes.'* 
"Whether  artificial  anus  be  the  result  of  accident  or  disease  or 
operation,  the  conditions  which  the  opening  may  assume,  or 
the  treatment  to  be  adopted  fur  its  relief,  in  either  case  cannot 
vary  to  any  great  extent.  We  therefore  propose  to  consider 
the  evil  under  both  aspects. 

As  in  lesious  of  the  st'oniach,  so  in  fistulous  apertures  of  tlie 
intestine,  there  may  be  a  small  or  large  jiermanent  opening, 
established  by  the  union  of  the  sides  of  the  internal  wound 
with  the  circumference  of  the  wound  in  the  abdominal  parietes. 
But  the  size  of  the  fistulous  orifice,  through  which  escape  of 
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faecnlent  6aid  takes  place,  will  depend  entirely  on  the  amonut 
of  destruction  of  the  intestinal  wall,  not  at  all  on  the  original 
size  of  the  external  wound.  In  propoi-tion  to  the  loss  of  the 
former,  there  will  be  experienced  a  difficultjr  in  closing  the 
hitter,  and  in  proportion  to  the  distance  of  the  common  orifice 
from  the  pylorus  will  the  chance  of  immediately  saving  or  of 
prolonging  life  be  increased.  For  the  purpose  of  considering 
the  general  features  of  an  artificial  anns  in  its  early  condition, 
we  will  assume  that,  whether  the  fistula  be  the  resnlt  of  wound, 
or  mortified  bowel,  or  other  cause,  the  orifice  in  the  bowel  has 
become  fixed  to  the  margins  of  the  external  aperture ;  that  all 
sloughs  causi^d  by  injury  or  disease  hare  become  separated ; 
and  that  there  is,  at  the  opening,  a  continuous  surface  from  the 
integument  without  to  the  bowel  within.  What  characteristics 
may  we  expect  to  find  about  such  an  opening?  Usually  the 
aperture  will  be  more  or  less  round,  but  it  may  be  oblong  and 
irregular.  Tlie  smaller  it  is,  as  a  rule,  the  more  circular  will 
be  itfl  shape.  The  margin  will  seldom  present  a  smooth  or 
healed  condition,  but  will  often  be  somewhat  puckered,  and 
more  often  excoriated  and  bleeding.  The  skin  surrounding 
the  apertnre  will  generally  be  much  irritated,  sometimes  quite 
sore,  and  often  very  sensitive  or  exquisitely  painful ;  all  which 
is  the  result  of  the  irritating  matters  escaping  from  the  gut 
and  running  over  the  integuments  round  the  fistula.  As  the 
orifice  of  the  fistula  contracts,  the  surrounding  skin  is  thrown 
into  slight  ridges ;  the  furrows  between  which  become  some- 
times deeply  ulcerated.  The  condition  of  the  orifice  itaelf  will 
depend  much  on  the  size  of  the  opening  ;  if  small,  the  mucous 
membrane  will  generally  be  observed  at  the  bottom  of  the  orifice, 
and  a  constant  oozing  of  fseculent  matter  and  intestinal  mucus 
will  persist  as  long  as  the  orifice  remains. 

If  the  orifice  is  large,  some  amount  of  prolapse  will  constantly 
occur  through  the  fistula ;  but  when  the  intestine  retains  its 
proper  position  within  the  abdomen,  from  the  posterior  wall  of 
the  fistula  will  be  observed  a  fold  of  membrane — its  thin  edge 
projecting  towards  the  outlet.  If  the  destruction  of  the  bowel 
has  been  extensive ;  for  instance,  if  the  bowel  has  been  divided, 
and  the  divided  extremities  have  become  attached  to  the  ex- 
ternal wound ;  or  if  three-fourths  of  the  wall  of  the  intestine 
has  been  lost  by  slough,  or  shut  away,  and  artificial  anus  has 
been  formed,  then  we  shall  be  able  to  observe  distinctly  the 
upper  and  lower  orifices  of  the  bowel,  and  between  them  the 


TNJTTKTE8  07  THE  ABT)03 


fold  of  nmcous  membrane  will  be  seen  projecting  almost,  to  ihn 
level  of  the  external  ontlet ;  in  fact,  so  as  to  form  a  distinct 
and  prominent  partition  which  extends  from  behind  forwards, 
between  the  opeuingps  of  the  upper  and  lower  portions  of  the 
gnt.  In  propr.rtion  to  the  projection  of  this  fold  into  the 
wound,  so  is  tlie  obstruction  to  the  passage  of  the  cont«nti 
from  one  opening  to  the  other.  The  fold  may  even,  and  oft«B 
does,  project  sufficiently  to  lap  over  the  lower  opening,  and  thw 
will  conduct  the  whole  of  the  contents  of  the  upper  division  of 
the  bowel  directly  outwards  through  the  artificial  anus.  The 
fold,  to  which  we  have  now  drawn  attention,  constitutes  u 
important  feature  in  the  ultimate  condition  and  iu  the  treftt- 
ment  of  artificial  anus  ;  to  this  fact  we  shall  refer  presently. 

Such,  then,  are  the  general  external  characteristics  of  arti- 
ficial anus.  We  have  now  to  examine  the  conditions,  witbii 
the  abdomen,  of  the  portion  of  bowel  implicate*!  in  the  opening. 
If  we  trace  a  convolution  of  the  upper  pttrtion  of  the  intestine 
towards  such  an  aperture,  on  approaching  the  latter,  the  bowpl 
will  be  observed,  within  the  last  few  Inches,  to  form  au  angle 
more  or  less  acute  with  the  portion  of  intestine  which  formi 
the  commencement  of  the  lower  division.  According  to  the 
amount  of  destruction  of  the  bowel,  and  the  prominence  of  the 
fold  of  mucous  membrane  within  the  wound,  will  be  the  acute- 
ness  of  the  internal  angle ;  and  if  the  angle  be  very  acute,  in 
consequence  of  extensive  destruction,  the  portions  of  bowrl 
forming  the  angle  will  lie  more  or  less  side  by  side,  or  some- 
times across  each  other,  as  they  approach  the  fistula.  Tb< 
serons  surfaces  of  these  opposed  portions  are  not  generalli 
adherent  to  each  other.  Intestinal  convolutions  may  dip  down 
between  them,  and  even  push  forwards  a  serous  sac  into  the 
artificial  opening-  This  is  an  important  fact, — viz.  that  the 
mass  of  intestine  within  the  abdomen  is  only  protected  ei- 
tcrnolly,  at  the  artificial  opening,  by  the  thickness  of  the  wnfl 
of  the  adherent  bowel.  The  serous  surfojce  of  tWt  int^gtintt, 
where  the  latter  is  a<llierent  to  the  abdominal  wall,  is  contino- 
oufi  with  the  parietal  poritonreum  all  round  tlie  false  opening; 
for  the  two  serous  surfaces,  parietal  aud  visceral,  have  become 
adherent  to  each  otiier,  either  previous  to  the  sloughing  of  the 
bowel  in  a  hernia,  or  subsequent  to  the  wound  of  Uie  intestine 
in  aa  injury.  Tlie  adhesions,  which  unite  the  intestinal  to  the 
external  orifice,  occur  first  on  the  peritona»al  face  of  each  open- 
ing, and  are  at  first  slight,  but  subsequently  become  more  fimi 
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B8  they  become  vitalised.  But  the  extent  of  such  adhesions  is 
never  broad^  nor  capable  of  offiiring  much  resistance  to  the 
pressure  of  the  riscera  within.  Sir  W.  Lawrence  justly  ob- 
perres,  *  The  abdominal  cavity  is  protected  at  the  mar^n  of  the 
opening  by  a  feeble  barrier  ;  the  extent  of  the  adhesions  being 
only  from  half  a  line  to  a  line,  sometimes,  but  rarely,  reaching 
to  half  an  inch.'*  As  the  membrane  covering  the  bowel  at- 
tached to  the  orifice  is  thus  continuous  with  the  parietal 
peritoneum  within,  so  the  membrane  lining  the  bowel  is  con- 
tinuous with  the  cuticle  which  surrounds  the  axtihcial  anua 
without. 

Such,  then,  are  the  general  and  early  conditions  usually 
found  in  a  case  of  artificial  anus ;  certain  variations  may  be 
met  with,  dependent  on  locality.  In  an  artificial  anus,  the 
result  of  an  accidental  wound  of  the  large  intestine,  or  the 
consequence  of  an  opening  made  into  the  colon  in  the  lumbar 
region  for  the  relief  of  obstructed  bowel,  the  probability  is,  that 
no  fold  of  mucous  membrane  will  exist,  siich  as  is  observed 
when  any  considerable  portion  of  the  small  intestine  has  been 
destroyed.  When  the  opening  is  high  up  and  implicates  the 
jejunum,  the  fiuids  which  escape  are  less  offensive  than  when 
the  opening  exists  in  the  lower  part  of  Uie  small  intestine. 
When  the  opening  is  in  the  lar^e  bowel,  the  discharge  often 
consists  of  hard  fEeculent  masses,  and  is  always  of  the  character 
of  that  passed  natnnUly  from  the  rectum.  Within  also,  when 
the  large  bowel  is  implicatttd,  there  need  be  little  disturbance 
of  the  natural  position  of  the  bowel ;  there  need  be  no  angle 
formed  by  the  upper  and  lower  portious  of  the  bowel  fixed  at 
the  aperture ;  and  there  need  be  no  adhesions  of  the  serous 
sur&ces  to  secure  the  wounded  intestine  to  the  abdominal  wall, 
as  the  bowel  may  have  been  opened  external  to  the  serous  sac. 

Certain  changes  will  occur  in  an  artificial  anus,  aa  time 
apwes.  If  the  opening  was  originally  small  in  the  intestine, 
Bte  external  orifice  will  grailually  cimtract,  the  escape  of  the 
eontents  will  diminish  in  proportion  to  the  contraction,  and,  in 
some  few  weeks  or  months,  the  aperture  may  close.  If  the 
ajMjrture  iu  the  intestine  was  originally  large,  the  artificial 
opening  will  gradiially  become  less,  np  to  a  certain  point,  and 
then  remain  stationary  in  size.  The  edges  will  often  l>ecome 
Ihick  and  callous,  and  will  also  occasionally  become  puckered 
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inwarda ;  at  the  same  time,  the  fold  of  mcmbraue  which  pro- 
jects from  within,  becomes  gradually  directed  away  from  thf 
orifice  which  Ivwtia  iuto  the  upjicr  portion  of  the  bowel ;  for  the 
stream  of  &coalent  matter  acta  constantly  against  the  cor- 
responding surface  of  this  projection,  and  inclines  it  towanb 
the  orifice  of  the  lower  portion,  sometimes  so  as  to  close  it 
completely,  and  thns  effectually  prevents  the  passage  of  fieoee 
from  the  upper  into  the  lower  portion  of  the  bowel.  In  pro- 
portion to  the  extent  and  projection  forwards  of  this  fold,  will 
the  passage  of  fseculent  fluid  or  food  a<^ross  the  area  of  the 
artificial  amis,  and  through  the  lower  portion  of  the  intestinal 
canal,  be  diminished ;  the  fold  acts  as  a  dam  across  the  natuni 
passage,  and  directs  the  stream  through  the  new  aperture,  to 
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be  discharged  externally.  And  as  the  facility  of  communica- 
tion from  one  to  the  other  becomes  less,  so  the  oritice  of  th« 
lower  portion  contracts,  while  that  of  the  upper  portion  often 
becomes  dilated  and  thickened.  As  the  artificial  orifice  is  not 
guarded  by  a  aphincter-muscle,  the  escape  of  the  contents  is 
constant,  and  is  beyond  the  control  of  all  voluntary  efforts  or 
desire.  The  patient's  health  will  become  much  deteriorated  if 
the  small  intestine  is  open  far  above  the  ileo-caecal  valvo ;  nutn* 
tion  is  then  but  imperfectly  carried  on.  The  patient  snfferi 
greatly  from  the  excoriation  caused  by  the  acridity  of  the  dis* 
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^,  the  constant  moisture  of  the  skin,  and  the  frequent 
jsity  to  cleanse  the  wound ;  so  that  with  a  slight  attack  of 
*ho^,  or  other  exhausting  ailment,  one  in  such  a  condi- 
rapidly  sinks.  *  The  prospect  of  regaining  and  preserving 
ix  and  strength,'  observes  Sir  W.  Lawrence,  '  when  the 
innity  of  the  intestine  cannot  lie  restored,  depends  entirely 
18  situation  of  the  unnatural  opening :  is  greater  in  pro- 
on  as  that  is  nearer  to  the  inferior  end  of  the  canal,  and 
ler  as  it  approximates  to  the  stomach,* 
le  of  the  most  max'ked  eifects  of  au  artificial  anus,  when- 
the  fteculent  fluids  escape  entirely  through  it,  is  that  the 
E  portion  of  the  bowel,  t.c,  all  below  the  aperture,  becomes 
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*acted ;  and  in  time,  so  much  eo,  as  hardly  to  be  recognis- 
as  the  intestine  of  an  adult.  The  tube  is,  however,  rai^ly 
erated.  Dnpnytren  mentions  a  case  which  occurred  in  the 
rital  of  Val-de- Grace,  in  Paris,  observed  by  M.  Begin,  and 
hich  the  lower  portion  of  the  bowel  was  obliterated,  and 
ed  a  solid  cord.     The  portion  of  intestine  forming  the  arti- 

anus  was  the  transverse  colon.  The  patient  was  t^ighty 
I  of  age  when  he  died,  and  he  ha<l  suffered  from  artificial 

for  forty  jeara.  The  lower  portion  of  the  rectum  was  not 
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quite  obliterated,  but  next  to  the  artificial  orifice,  no  trace  of 
canal  was  to  be  found.* 

In  an  artificial  anus  there  is  a  constant  tendency  towanii 
prolapsus  of  the  bowel  (Fig.  86.)  There  may  also  occur  ■ 
hernial  protmsion  behind  or  throngh  the  wall  of  the  adhcivnt 
intestine,  or  between  it  and  the  external  wouud  (Fig.  87.)  Tliis 
is  not  frequent.  Prolapsus  usually  takes  place  through  tfao 
orifice  of  the  upper  portion,  and  is  a  common  occurrence  to  i 
slight  extent.  Generally  the  protruded  bowel  is  readilv  re- 
turned, and  can  then  be  retained  by  gentle  pressure  scenre^ 
by  a  bandage  or  truss.  But  prolapsus  may  be  very  extensive, 
and  may  even  prove  fatal. 

A  pEttient  nperated  on  by  the  author,  in  the  Butumn  of  IS/iO,  for  atrasgulitri 
feokonl  hemin,  ww  found,  when  Ui«  eac  wm  opened,  to  have  niortilictttioa  of 
the  grenter  |M>riioD  of  ttie  circumference  of  b  piece  of  aniaU  intestine.  Tli* 
bowel  was  cut  open  where  dead,  and  the  protruded  tnte«tino  left  in  the  wooai 
An  BriiHcial  anuo  was  thus  eetabliiihod ;  and  thouph  the  patieat  was  greatly 
reduced,  and  extremely  11!  for  uiiuiydayaBubaoqueiitly,  she  recovered  Kuffiriratlr 
to  quit  the  himpital  about  three  months  afU'r  the  operHtJon.  The  arti6nU 
anus  wafi  then  rather  more  coatracted  than  iit  first,  hut  almost  all  the  fsM 
pnA^  externally  through  the  opening.  She  gradually  gained  strength,  u4 
recovered  suftidentlj  to  bo  able  to  do  a  little  work.  About  ux  monthi  after 
ahe  left  the  hofpitAt,  one  alteniooo  while  liftinif  mmw  furniture  wben  clcuiiiur 
her  room,  she  felt  aomething  suddenly  wrong  in  the  region  of  the  aitifidil 
anuii,  and  immediately  experienced  great  pain.  She  wob  only  iiblc  to  prt 
to  the  bed,  and,  being  quite  alone,  wa«  nnable  to  procure  assiataxico.  8he 
perceived  that  there  wut  a  largo  protrusion  nt  the  artificial  anus.  In  llie 
ing  her  liushand  returned  home,  but  aa  drunk  that  ho  could  not  be  madt 
undefstand  the  urgency  of  her  KulTfriugit,  and  would  net  mne«nt  to  anTinedii 
atlvic«  being  procunxl.  The  poor  -wnnian  pawed  the  night  in  great  tufferiB|i 
and  in  the  morning  the  husband,  having  returned  to  hi«  (K-nnes, 
l>r.  Martyn  of  Brompton  to  aee  her.  Hearing  the  particulars  of  hfr  hifltorr,  Ite 
Martyn  asked  the  author  to  viait  Iier.  A  Urge  mft*s  of  prolap«cd  bowel, 
three  feet  in  length,  was  found  lying  external  to  the  artifiHal  opening. 
niucouB  membrane  was  dark-coloured  and  almost  black  from  coogestioa,  ta^ 
blood  WB.H  oozing'  from  il«  aurfare  generally.  The  protruded  portioii  of  h«vd 
■WHS  thrown  into  several  convolutions,  woa  greatly  distended  and  much  mH-S- 
tied,  and  exceeHiTcly  tender  when  touched.  She  was  admitted  into  St,  Geofp*! 
Hospital,  where,  after  consultation  with  Mr.  Cutler,  the  author  attempted  At 
reduction  of  this  really  frightful-lixikintf  mom  of  prolapsed  bowel. 
attemptH  at  reduction  were  being  made  with  extreme  care  and  much  geni 
a  quantity  uf  intestine  (covered  with  peritonieum)  was  observed  to  eacj 
denly  from  the  abdomen^  by  the  side  of  the  bowel  already  prolai 
covered  with  mucous  membrane.  A  double  complicatian  now  exist^' 
exact  peculiariticsofthia  compHcAtionwill  it  ia  hoped  beundentood  by 
to  the  accompanying  illustration ;  but,  to  render  the  case  more  clear,  its 
■tages  and  conditions  are  shortly  recapitulated.  Previotu  to  the  occunvooo  of  lb 
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•Iftpnu,  the  orijnnal  openm^  in  tbe  intestine  and  th«  nbdominnl  vail  were 
Iberent  to  each  nther  by  their  opposed  margins,  no  that  oik;  eommon  open- 
-,  the  ardUdal  anus,  was  tho  result ;  tlie  visctiral  and  parietal  pontnu/eum 
inp  cfintinunu*  with  nach  other  around  thn  intflrnal  ssppct  of  the  opening, 
'bmufrh  tlm  common  oponing  a  poriinn  of  tbe  upper  Ixiwiil  bucauio  prolap«ind, 
bd  prujected  externally.  This  projection  wils  th*f  miwe  coreriMl  with  mucuiu 
ttembrano,  which  wa^^  ttoen  in  the  tirst  instance.  The  pressure  exerted  by  tba 
irotrusiou  of  bo  larja*  a  mass  of  bowel  on  the  margina  of  the  nrtificiBl  anua, 
tbe  adhesions  between  the  two  original  wounds  to  give  way;  conH> 
ly  tbe  opening  in  tlui  wiill  of  the  bowul  wiia  n«  longer  attached  to  the 
[ominal  opening;  and  thn  laL1i>r  now  ctimTniiniratKddirently  with  the  interior 
|f  the  peritomeiim.  Thn}Uj,rh  thi^  opening,  leading  into  the  caviar  of  the  pcri- 
um,  'he  portion  of  bowel  covered  with  peritoQieum  passed  out :  bat  there 
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rtifi«.'Jal  anuK,  wilh  prolapsus  and  hi-miu  (idiiil  n*pre*entati(jn.)  a.  The  abilominaJ 
wall.  l>.  The  roilx  of  intMtinc  inside  the  peritoneal  coTity.  som<>  of  which  hava 
formed  a  hemiiL,  and  arr  n-prcsuatcd  at  c,  extrrnal  to  the  abdometi  coTcrptl 
■with  Iha  prntonifani,  which  is  ninrkwl  by  aa  JUiteriak.  d.  One  of  the  two  coils 
forming  the  uitjfici&l  nuus  which  is  prolapsed,  and  Bhowa  its  mucvus  surface 
exteniiU  U>  the  nbdutaiiuil  wall. 

lad  already  escaped,  through  the  same  oxternnl  opening,  the  prolapsed  bowel. 
Fhe  following  condition  of  parte,  therefore,  was  found  at  the  aperture  in  the 
ibdominal  wnll ; — 

'  Sereml  conTolutioDa  of  bowel  protruding  4>xtcmally  and  n-itbout  sac.  In 
he  walls  of  one  portion  of  thiji  protruding  mawt  waa  the  opening  of  tbe  bowel 
(Bade  at  the  time  of  the  operation  for  the  relief  of  the  hemia :  and  through  this 
hpening  projected  a  large  mass  of  prolapsed  bowiel ;  the  mucous  membrane  of 
Irbich  was  a  dark  red  colour  and  highly  congested.  So  that^  aide  by  tude, 
bxpoaed  to  tbe  air  and  lyin^r  outmde  tbe  abdominal  wall,  there  waa  icteetine 
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pTOtmdinsr  covered  by  peritonaeum,  anil  'iDtestiae  proUpwd  covered  by  mocooi 
membnine  :  t\if.  two  being'  but  portioiiit  of  one  mus  of  Muall  iDte^tine  6Mi)»td 
ttom  the  pt>nt(iujeiil  carity.  through  ttn  ftrtiticidl  outlet  at  the  fcmurml  nng. 

The  prolapsus  wm  readily  reduced,  by  druwiag-  upi,>D  the  pi:irtiou  of  boirel 
^hich  hnd  last  escaped.  The  latter  wao  tmced  to  the  point  where  ihe  inragi* 
nation  commenced,  nod  vcaa  then  |j;vnily  pulled  until  the  inm^nnted  portioa 
was  entirely  unfolded.  Tfaeinte.stine  was  tlifn  easily  returned  into  theab4oni«o, 
and  the  oriKinai  wound  of  tlie  bowel  aecured  to  thu  nim-pina  of  the  extenul 
openinjr  with  sutures.  Tba  poor  woman  was  so  much  exhausted  by  her  pi»> 
longed  sufTerin^^,  tbatohe  expired  the  foUowitig  morning.  The  portion  of  idW- 
tine  below  the  wound  was  found  very  much  contracted,  and  free  from  fwculaa 
toatier. 

When  hernial  protrusions  oconr  through  an  artificiaJ  ani 
the  coverings  of  the  hernia  will  be  solely  formed  by  the  coats 
the  adherent  iutestlue,  mucous  menibraue  outside^  and  porito* 
uteum  within ;  but  should  the  hernial  protrusLou  be  otlipr  than 
snial],  we  must  autici],>ate  some  separation  of  the  mlhesiom 
which  attach  the  orifice  of  the  bowel  to  the  abdominal  wall,  at, 
occurred  in  the  case  last  described.  In  such  a  case,  the  ppesstW; 
exerted  on  the  intestine  round  the  orifice  would  be  very  con- 
siderable., and  the  protruded  sac  might  even  be  raptured 
this  cause. 

The  treatment  of  artificial  anus  depends  much  on  the  featnres 
of  each  case.  When  the  opening  is  small,  we  need  do  Uttl« 
more  than  require  the  patient  to  be  kept  as  clean  bs  the  cir- 
cumstances of  the  ca^e  will  permit,  ami  moiuiwhile  endeaTnur 
to  restrain  the  escape  of  &Bces  or  f(X)d  through  the  orific*,  by 
the  application  of  gentle  pressure.  Closure  of  the  openinfc  *iU 
frequently  occur,  in  such  a  case,  without  any  further  inbr* 
fereiice  on  the  part  of  the  surgeon.  A  young  woman,  operateJ 
on  for  strangulated  femoral  hernia,  by  Sir.  Johnson  in  St. 
George's  Hospital,  recoveit^d  with  an  artificial  anus  in  the  kft 
groin.  By  degrees  the  opening  gradually  cuntraeted  ;  once  cr 
t\vice  it  appeared  closed ;  again  opened ;  and,  some  eight  montltf 
after  the  operation,  became  entirely  healed.  A  similar  case 
occurred  in  the  practice  of  the  author,  though  the  artificial 
aperture  closed  in  a  much  shorter  period. 

If  the  opening  shows  no  tendency  to  close,  and  the  patient 
objects  to  operative  interferences,  the  inconvenience  can  be  bat 
little  mitigated  by  external  measures.  Pressure  offers  the  best 
prospect  of  regulating  somewhat  the  escape  of  the  fscces- 
Variotis  arrangements  have  been  adopted  to  alleviate  thf 
disti'ess  of  the  patient ;  receptacles  of  different  shapes  and 
materials  have  been  so  fixed  to  the  body,  as  to  cover  in  the 
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>rifice  of  the  bowel  and  receive  its  contents  as  they  pass  out. 
3ut  though  much  iiifrenuitj  has  been  exercised  upon  the  con- 
itruction  and  adaptation  of"  such  appliimces,  at  best  they  have 
)een  found  but  of  tritling  service.  Mr,  Lawrence  recommends 
ihe  constant  use  of  a  truss  to  prevent  prolapsus ;  and  the 
LUthor's  experience  induces  him  stronjijly  to  advocate  the 
iu[>ortance  of  this  recommendation.  A  compress  of  linen 
ilactxl  in  tlie  opening,  with  a  larger  pad  over  it,  and  a  truss 
ipplied  over  the  whole,  will  in  a  great  measure  restrain  the 
contents,  as  well  as  prevent  the  protrusion  of  the  bowel. 

The  relief  or  closTire  of  artificial  anus  has  been  attempted  by 
urgical  interference.  Before  alluding  to  the  measures  adopted 
or,  what  is  termed,  a  radical  cure,  we  must  sliortly  refer  again 
o  the  condition  of  an  artificial  anus  which  has  bafflwi  the 
argeon's  attempt  to  close  it  by  pressure.  In  snch  a  case,  the 
>rifice  of  tlie  upper  portion  of  the  bowel  will  be  well  marked, 
>nd  the  fold  of  mucous  membrane  {tpiron^  as  it  is  termed  by 
•Vench  authors)  will  be  more  or  less  prominent.  If  a  finger 
an  be  passed  into  the  o]>ening  of  tlie  upper  portion,  and 
.nother  into  that  of  the  lower  portion  of  the  bowel,  and  the 
nds  of  the  fingers  be  approximated,  they  will  only  be  separated 
.t  these  two  jjoints  by  the  opposed  walls  of  the  intestine ;  but 
or  an  instrument  to  pass  through  from  one  portion  of  the 
ntestine  to  the  other,  the  peritomeain  would  have  to  be 
lecessai'ily  twice  peribrated;  for  usually  no  adhesions  exist 
•etween  the  serous  surfaces  corresponding  to  these  points. 
?he  ^peron,  or  fold,  at  its  free  margin,  consists  of  two  layers  of 
ancous  membrane ;  but  immediati'Iy  behind  the  free  border, 
fill  be  formed  of  the  muscular  and  serous  layers  of  the  bowel. 
^u  order  to  push  back  the  pi*ominent  edge  of  the  eperon, 
Hsault  passed  a  tent  of  Uneu  three  inches  in  length  into  the 
ntestine,  through  an  artificial  anus  in  a  patient  unrler  his  care, 
nd  covered  the  opening  with  a  compress  and  bandage.  This 
ent  he  proposed  to  remove  twice  a  day,  to  allow  the  eviunuition 
f  the  feeces ;  but  he  found  that^  alter  some  noise  and  pain  in 
he  bowels,  some  fluid  wns  discharged  through  the  rectum,  and 
uring  three  following  days  several  motions  were  passed.  Tlie 
ent  was  discontinued  on  the  eighth  day,  and  the  opening  was 
iMed  by  compress,  and  suppoi'ted  by  a  truss.  The  case  quickly 
fiorered.  It  is  stated  that  nothing  had  passed  through  the 
ectum  in  this  case,  from  the  time  of  the  receipt  of  the  wound 
rhich  produced  the  artificial  onus,  until  the  treatment  alluded 


IN  J  LI  HI  K!: 


to  was  adopted  by  Deaatilt,  a  period  of  four  years.  This 
method  of  treatment  cau  only  be  recommended  for  trial  in  cases 
in  which  the  internal  angle  of  the  bowel  is  not  very  acute,  and 
consequently  when  the  4peron  is  not  very  prominent.  In  feet, 
ill  anch  ca«es,  with  proper  care  and  simple  pressure,  time  will 
most  probably  ensure  permanent  obliteration  of  the  artificial 
opening. 

It  will  now  be  evident  that  the  chief  obstacles  to  the  closure 
of  an  artificial  anus,  which  defies  the  usual  palliative  treatnieul, 
arise  from  the  loss  of  intestinal  wall,  the  consequent  acut 
of  the  angle  at  which  the  portious  of  the  intestine  meet  atl 
aperture,  and  the  vmavoidable  prominence  of  tlie  ^perou  or  i 
— conditions  which  roost  effectually  interfere  with  the 
of  faeces  iuto  the  lower  division  of  the  bowel.  If  the  Heroail 
eurfaees  of  the  two  ijortious  of  the  intestine,  within  a  few  incb 
of  the  opening,  were  adherent  to  each  other,  nothing  vooU] 
appear  moit;  justifiable  or  easier  than  to  divide  the  ^peron  somel 
distance  iuwards,  commencing  at  its  free  margin  ;  and  tlwnf 
this  process  of  treatment  would  probably  be  as  safe  as  it  woaldl 
be  eai>y.  A  direct  and  free  communication  between  the  upi»«| 
and  lower  portions  of  the  bowel  would  be  thus  immediately j 
established;  the  ^peron  would  be  destroyed;  and  fseces  would  I 
flow  along  the  natural  channel  more  readily  thun  escape  eiter- 
nally,  especially  if  pressui-e  was  applied  over  the  opening.  Btilj 
it  has  been  explained  that  the  (5peroTi  is  formed  merely  of  i| 
duplication  of  the  mesenteric  or  attached  border  of  the  wounded] 
bowel ;  the  artificial  aperture  wonld,  in  most  cases,  be  situntoil 
in  some  portion  of  the  former  free  surface.  The  duplicatioaj 
would  therefore  consist,  within  the  intestine,  of  two  Ujen 
mucous  membrane  :  within  the  abdomen,  of  two  layers  of  seronsl 
membrane,  and  intermediately  of  the  muscular  and  celliihrj 
coats  of  the  bowel.  To  divide  this  ^peron  to  a  sufficient  exttwtl 
to  i*elieve  the  obstruction  it  pi-oduces,  would  necessitate  cnttiiig| 
into  the  carity  of  the  peritonseum  ;  for  we  should  have  to  rut  I 
through  the  serous  surfaces  of  the  opposed  portions  of  bo«eL 
Eveu  a  fiu-ther  risk  would  have  to  be  encountered.  There 
might  be  iutestmal  convolutions  lying  between  those  two  atir- 1 
faces  of  bowel,  which  must  necessarily  be  divided  in  order  to , 
»oc»re  sufficient  inomase  of  apace  in  the  canal;  therefore  wi  j 
instrument  unrried  itcrfiss  the  space  occupied  by  such  c*)nTO- 
lutions  might  seriously  injure  any  portion  of  ^'Iscera  theit 
interposed. 
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To  Dnpuytren*  we  are  indebted  for  originating  a  method  of 
treatment  wbicb,  perhaps  of  all  others,  holds  out  the  pro8i>ect 
of  dividing  the  ^peron,  with  as  little  ouiouut  of  risk  to  life  as 
can  possibly  be  obtained  in  so  formidable  an  undertaking.  But 
the  fact  must  bo  fully  appreciated,  that  any  interference  with 
this  t'peron,  or  projectinji;  fold,  must  always  necessarily  be 
attended  by  considerable  risk  of  peritonitis,  and  danger  to 
life. 

*  Restoration  is  seldom  accomplished  by  the  united  efforts  of 
nature  and  art,'  writes  Dupuytren,  *  when  the  loss  extends  to 
four-fiflhs,  or  to  the  entire  circumference  of  the  intestine,  with 
or  without  the  mesentery,  whatever  may  be  the  extent  of  the 
ouHchief  in  length.  The  destruction  of  the  bowel,  the  contrac- 
tion and  change  of  direction  in  the  tube,  the  projection  of  the 
ridge  and  septum,  are  here  carried  to  the  great^^st  extent,  and 
constitute  an  insuperable  obstacle  to  the  transmission  of  the 
intestinal  contents  in  their  natural  course.  If  compression  be 
employed  with  sufficient  exactness  to  prevent  escape  of  faeces, 
symptoms  of  strangulation  are  produced,  such  as  colic,  nausea, 
vomiting,  hiccup.' 

Dupuytren  saw  that,  if,  without  opening  into  the  cavity  of 
the  peritonaium,  he  could  in  extreme  coses  destroy  the  i^perou 
by  au}'  meaus  which  would  liicilititte  the  passage  of  fu-'ces  in 
their  natural  course,  the  probable  result  would  be  the  closure  of 
the  artificial  anus  ;  but  tliat,  without  the  removal  of  the  eperon, 
there  was  no  pros^wct  of  relief.  He  determined  to  make  the 
attempt  to  establish  a  direct  communication  between  the  upper 
and  lower  poilions  of  the  gut  by  destroying  the  septum.  After 
one  or  two  attempts  to  effect  this  by  pressure  and  ligat\u*o,  he 
ultimately  mode  use  of  an  instrument,  which  he  termed  an 
enterotome.  By  the  application  of  this  instrument,  he  con- 
sidered that  the  projecting  ridge  and  septum  might  be  destroyed 
in  a  short  period.  It  is  here  only  requisite  to  state,  that  this 
instrument  is  so  constructed  that  it  somewhat  resembles  a  pair 
of  forceps,  the  blades  of  which  can  be  separated  from  each 
other,  or,  when  adjusted  to  the  septum,  can  be  approximated 
by  the  action  of  a  screw,  so  closely  as  to  be  firmly  fixed  on  the 
part  embraced  in  their  gntsp.  One  blade,  being  grooved, 
receives  the  edge  of  the  other,  when  the  iustrumeut  is  closed ; 
so  th»t  any  intervening  tissue,  thus  firmly  grasped,  is  so  effec- 
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tually  compressed  as  to  be  de8tr03'ed  in  a  veiy  short  time. 
When  it  hiLS  been  decided  to  use  this  instrument,  *  the  first 
Btep  is  to  fitid  the  two  openings  of  the  intestine,  and  to  deter- 
mine accnrntely  the  direction  taken  by  the  corresponding 
portions  of  the  canal.  Usually  this  is  the  longest  and  mtxa 
difHcult  part  of  the  proceeding.  Tlie  discharge  of  the  cout«nti 
generally  points  out  to  us,  ivithout  much  trouble,  the  orifice  luui 
course  of  the  upper  end.  But  greater  difticulfcy  is  expericnceJ 
in  discovering  the  lower.  When  the  position  of  the  openingj 
and  the  course  of  the  two  jwrtions  of  bowel  have  been  ascer- 
tained, one  branch  of  the  ent^rotome  is  introduced  into  one 
end  of  the  bowel,  and,  according  to  circumstances,  carried  to 
the  depth  of  one  or  more  inches ;  the  other  branch  is  placed  to 
a  corresponding  depth  in  the  other  end.'*  The  blades  are  thea 
adjusted  and  firmly  fixed  by  the  action  of  the  screw.  Dupuv- 
trou  recommended  that  the  pressure  should  at  once  be  carried 
to  such  an  extent  as  to  extinguish  circulation  and  life  in  the 
part  immediately;  and,  to  prevent  circvilation  being  re-esta- 
blished at  any  point,  he  advised  the  pressure  to  bo  increased 
every  second  day. 

The  application  of  the  instrument  does  not  usually  occasion 
much  pain,  according  to  Dupuytren's  statement.  The  effects 
of  the  application  will  not  be  completed  for  seven  or  eight  dar«; 
sSUiT  whieh  the  sepanitiou  of  the  sloughs,  occa.sioned  by  the 
strangulation  of  the  intestinal  wall,  will  allow  the  instroinenl 
to  be  removed  without  further  trouble,  and  without  the  blades 
being  opened.  *By  the  di^Hsion  and  loss  of  suViStance,  tie 
ridge  and  the  double  septum,  which  separate  the  two  ends  of 
the  bowel,  are  destroyed,  so  as  to  re-establish  the  iuterrQpM 
commiuucation  between  them,  and  restore  the  uatural  couxw  of 
the  aliment  and  fteces.'f  This  treatment  appears  simple  enongb 
and  most  rational,  when  con9ldei*ed  merely  as  a  mecluuiiciil 
procedure ;  but  in  practice  we  must  not  be  surprised  if  its  adop? 
tion  were  to  prove  productive  of  very  severe  s)'mptoms  in  manj 
cases,  and  even  fatal  in  not  a  few.  In  the  first  instance,  wh-^n 
closing  the  blades  of  the  enterotome,  we  run  the  risk  of  catch- 
ing between  the  blades  a  portion  of  intestine  not  implicated 
in  the  artificial  anus ;  and  if  we  escape  this  danger,  we  have  to 
run  great  risk  of  setting  up  peritonitis,  by  the  action  of  the 
iiistiumcnt  on  the  two  surfaces  of  that  membrane  encloMd 
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wiUiin  the  blades.  Still,  on  the  other  haud,  it  must  be  remem- 
bered that  the  patient  has  to  submit  to  a  most  loathsome  con- 
dition— yreat  aiiireriug-  and  couiinuiil  annoyance  without  any 
prospect  of  relief;  while  in  many  cases  there  is  also  the  proba- 
bility of  life  being^  much  shortened,  from  the  want  of  adequate 
nutrition.  The  surgeon,  in  proposing-  the  operation  to  a  patient, 
can  honestly  state  that  it  holds  out  the  prospect  of  pennanent 
benefit,  though  its  performance  is  attended  by  considerable 
risk;  but  the  patient  himself  should  decide  whether  to  submit 
to  it>  ai^er  having  had  placed  before  him  all  the  reasons  for  and 
against  its  adoption. 

The  following  are  the  results  which  Dupuytren  arrived  at 
from  his  own  experience  and  that  of  others,  in  the  use  of  the 
enterotome  : 

Of  forty-one  operations,  twenty-one  were  performed  by  Du- 
puytren, and  twenty  by  other  surgeons.  Three  cases  terminated 
fatally  ;  one  from  supposed  fwcal  effusion ;  one  from  peritonitis 
excited  by  the  operation.  Of  the  remaining  thirty-eight,  the 
greater  number  had  no  unpleasant  sjTnptoms:  some  had  colio, 
nausea,  and  vom^iting.  Fistulre,  more  or  less  extensive,  remained 
in  nine ;  rendering  the  constant  use  of  a  truss  necessary. 
Twenty-nine  patients  were  completely  cured,  in  periods  varying 
from  two  to  six  mouUis. 

Some  doubts  have  been  expressed  by  M.  Jobert*  respecting 
the  correctness  of  Dnpuytrt^n's  conclusions  regarding  the  safety 
of  this  operation;  and  the  former  rt^commends  that,  in  the  use 
of  the  instrument,  the  pressure  should,  in  the  first  instance  be 
g^rodual,  and  only  increased  as  the  symptoms  permit.  He  has 
observed  all  the  symptoms  of  strangulation  follow  the  appli- 
cation of  the  blades,  when  ai>pHed  so  finidy  as  Imiiiediately  to 
destroy  the  life  of  the  part,  and  states  that  fatal  cases  have 
occurred  after  such  application. 

Sorgeons  have  had  but  little  experience  in  the  application  of 
the  enterotome  iji  this  country.  Fortunately  the  cases  requir- 
ing its  use  ore  rare  in  the  present  day  ;  but  if  we  are  permitted 
to  draw  a  conclusion  respecting  the  advantages  of  treatment 
by  the  use  of  the  enterotome,  and  the  effects  produced  by  ita 
application,  we  would  moat  strongly  advocate  a  gradual,  ratheif 
than  a  rapid  closure  of  the  blades  in  any  case  in  which  it  was 
OOneidered  advisable  to  employ  tlie  instrument. 
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Foreign  Bodies  is  the  Stomach  akd  iNTEsmfES, 

The  introduction,  whetlier  accidental  or  intentioimlj  of  foreign 
bodies  into  the  stomach,  is  not  an  uncommou  occurrence; 
their  retention  in  the  aUmentary  canal  is  generally  produc- 
tive of  cril ;  and  therefore  the  management  of  such  a  case  is 
well  worthy  the  utmost  consideration  of  the  medical  prac- 
titioner. The  term  *  foreign  body '  is  applied  to  a  substance 
which,  when  introduced  into  the  stomach  or  bowels,  ia  proof 
against  the  rap  idly- dissolvmg^  action  of  the  gastric  fluid ;  stteh 
a  substance  na  retains  its  orij^iual  size  and  ^ueral  couiigunr 
tion  while  stationary  within,  or  while  passing  through^  tbe 
intestinal  tube. 

Great  Tarieties  of  foreign  bodies  have  been  found  in  tie 
stomach  and  intestines  after  death  :  and  though  it  may  not  be 
necessary  here  to  enumerate  all,  it  will  be  found  desirable^ 
practically,  to  distinguish  certaiu  rarieties  from  others,  and  8o 
to  classify  them ;  for  according  to  their  chanwiter,  consistence, 
or  shape,  they  act  more  or  less  prejudicially  on  the  parts  which 
surround  them. 

The  following  cla^slBcation  will  embrace  sufficiently  the 
varieties  most  frequently  met  with:^ 

1.  lltmnd  and  flat  bodies,  such  as  money,  fruit-stones,  bullets, 
pebbles,  calculi,  &c.  These  substances  are  generally  the  least 
dangerous  in  their  effects. 

2.  [Materials  which,  by  accumulation,  form  large  masses i 
such  as  hair,  string,  the  husk  of  the  oat,  &c.  Such  substauces 
generally  constitute  the  lurgest  foreign  masses  met  with  in  the 
food-tube, 

3.  Sharp-pointed  or  cutting  bodies ;  such  as  pins,  fish-  or 
other  bones,  knives,  false  teeth,  &c.  These  are  genenillj 
attended  by  fatal  consequences,  if  they  become  lodged  in  the 
stomach  or  intestine. 

Foreign  bodies  may  remain  in  the  stomach  for  a  certAin 
period  without  producing  much  iuconveuience ;  but  genenUIy, 
when  retained,  they  are  attended,  sooner  or  later,  by  serious,  if 
not  fatal  consequences.  Tlie  treatment  of  a  case  in  which  * 
fbreigu  body  has  become  lodged  in  the  alimentary  eaual,  gastric 
or  iutestiual,  must  therefore  be  ever  a  subject  of  extreme 
anxiety.  If  the  substauce  be  a  piece  of  money  or  any  other 
small  body,  it  will  be  passed,  often  without  much  discomfort, 
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in  the  course  of  a  few  days,  sometimes  within  forty-eight  hours 
of  having-  been  swallowed.  But  should  the  substance  be  a 
bone,  or  other  irregnlar-almped  or  uneven  miuis,  it  may  be  some 
"weeVs  before  it  escapes  through  the  rectum ;  and  its  progress 
through  the  tube  is  often  attended  by  pain,  and  sometimes 
much  distress  and  suffering,  in  passing  the  external  outlet. 

Tlie  early  symptoms,  indicative  of  a  foreign  body  in  the 
stomach,  will  depeud  very  much  on  the  shape  and  nature  of 
the  muss.  If  it  be  a  pin,  or  a  fish-  or  sharp  meat-bone,  or  any 
steel  iustniment  pointed  or  unovcn,  or  metallic  tooth-plate,  the 
symptoms  usually  present  will  be  pain  referred  to  the  epigas- 
trium— paiu  sometimes  of  a  very  severe  character ;  a  sense  of 
weight  and  discomfoi-t  at  the  stomach  ;  often  a  desire  to  vomit, 
or  au  actual  ejection  of  the  contents  of  the  stomach,  and  blood, 
eitlier  mixed  with  Ihe  fluid  thrown  np,  or  passed  in  the 
motions.  If  the  patient  is  thin  and  the  substance  large,  it 
may  occasionally  be  detected  through  the  abdominal  wall. 
When  the  foreign  body  is  formed  by  an  accumulation  of  hair 
or  other  tissues,  introduced  into  the  stomach  by  degrees  from 
iaiue  to  time,  the  symptoms  will  be  chiefly  those  of  severe  indi- 
gestion, such  as  a  weight  and  pain  in  the  epigastric  region. 

The  effects  of  a  foreign  body  passed  into  the  stomach  will 
also  differ  according  to  the  shape  and  consistence  of  the  mass. 
The  subst^ince  may  be  slowly  propelled  into  the  intestine,  and 
thence  escape  externally  through  the  natural  outlet ;  or  l>e 
i^tained  in  the  intestine,  and  there  produce  iatol  mischief,  or 
be  rejected  from  the  stomach  by  vomiting.  The  mass  may  he 
retained  in  the  stomach,  producing  there  ulceration  and  per- 
foration of  its  coats,  and  so  ultimately  fatal  peritonitis ;  or 
peritonitis  may  occur  as  a  consequence  of  partial  obstruction, 
without  perforation.  The  muss  ntrely  remains  in  the  stoxmich 
ivithout  ultimately  producing  fatal  complications. 

The  treatment  of  cases  in  which  foreipi-n  bodies  have  entere*! 
the  stomach,  must  depend  greatly  on  the  nature  of  the  sub- 
Btances  forming  these  bodies,  ae  well  as  upon  their  shape. 

A  \mAy  hi  ittttiiiiptitj;^  Ui  swallow  somo  \nlU,  diiilnilged  her  Rrtiftcial  teeth, 
coD«i«ttn|^  of  two  central  inci.-ont  Hxtid  to  a  hiiioII  gold  ptnt>>.  The  nia-tfl  prwaod 
Bt  ouL'v  into  the  phan-nx  atid  wm>pbnfru8 ;  and  wnsiKHJii  Ibllowed  hy  p^un  referred 
to  tbo  mcdiui  tlue^  at  a  p'lint  n  little  Hbore  the  epi^trium.  On  attempting  to 
take  food,  she  experienced  difficulty  in  awnUowiii}?  it ;  aud  tbc  givatcr  portion 
aloioAt  immediately  retiirucd.  Mr.  J.  Blnckstonc  attended  tlii>  putieut  for  some 
days,  but  a^  she  did  nut  impmri'  the  author  wait  ^i>l}U■^■ittxI  tu  acc  her.  Then) 
-WM  itill,  on  the  tenth  day,  much  diacomfurt,  inability  ta  Awaltuir  without  pain. 


and  fnod  conld  only  be  tnkeo  in  a  fluid  form  and  in  nnAl)  quantJti«A  at  a  tine. 
Tbeae  tijnuptoDiB  cuntioucd  without  mucli  alteration  till  the  ninctevoth  dor.  Ai 
the  patient  was  th«a  no  better,  but  evidently  tKinner,  an  ce^opbagiu  tube  ww 
gently  passed  dowu  the  throat :  when  approaching  the  cardiac  oritice,  the  ca- 
treniity  of  the  inetriiment  t-Aiiii!  in  coutart  with  mime  rwiniiiig^,  flpparentlT  Bohd, 
■ubstance.  With  vt?ry  Hiight  pnwaure  thU  a|)peared  to  be  dislodged,  and  tlie 
tube  passed  freely  on.  On  itA  witkilmwal  the  patient  expressed  hemelfRlieTcd, 
and  was  nt  once  able  to  swallow  with  comfort. 

In  a  fvw  day^,  however,  she  afrain  bejfan  to  complain  of  pain  in  tlie  region  of 
the  pyloric  orittce  of  the  aiottiach  :  but  thougli  the  pnin  persisted  ^n-ithout  n^lieC 
it  did  not  prevent  her  fmm  parlahinfir  of  food.  In  tlii»  state  she  continued  nl) 
one  day  obe  again  attempted  to  swallow  some  pills,  wkich  made  her  vomit;  iod 
she  brought  up  a  quantity  of  fluid  from  the  stomach,  and  with  it  the  anifioil 
pinte  and  teetli  Attached  ;  as  perfect  as  the  day  when  swallowed.  l*h«  turn 
WHS  fixed  nineteen  days  in  the  oesophagus  :  and  remained  ninety-#eTen  dayiia 
the  stomach.  The  longest  diameter  of  the  plate  was  three-quarters  of  an  inch : 
a  sharp  point,  somewhat  hooked  projected  on  one  side ;  a  less  Bharp  one  on  tk» 
other  :  these  oo  doubt  occasioned  the  arrest  of  the  fureigu  body  at  the  pylode 
orifice.  The  patient  had  no  bad  symptom  after  the  ejection  of  the  plate ;  ai 
perfectly  recovered  bur  usual  gm>d  health. 

In  another  case,  which  occurred  in  the  practice  of  Mr.  T.  Taylor  of  Edinboigh, 
an  artiBcial  plate  with  six  teeth  attached  waa  acddentolly  awallotred ;  but  » 
the  extremities  of  the  plate  were  rounded,  and  free  from  sharp  prcjectingpoiBli^ 
and  although  the  longest  diameter  of  the  moss  was  one  and  thrve-quarten  ci  u 
inch,  it  WHS  passed  per  anum,  in  three  days  after. 

To  Dr.  I'arr  of  Now  Brighton,  the  author  is  indebted  for  the  notes  of  thf 
follon-iug  case.  A  lady  awoke  in  the  middle  of  the  ni^ht  choking ;  she  thniA 
her  finger  into  her  throat  and  pushed  down  some  bard  substance.  Aft«r  foois 
little  investigation  she  discovered  the  loss  of  bor  artificial  t«etb  ;  which  eoa* 
sisted  of  four  teeth  atlnched  to  a  guld  plate  with  two  sharp  projecting  anui  to 
urabrace  the  adjoining  teeth.  Afutr  thu  nervau^  dread  oonseqiient  upon  ih« 
knowledge  of  whitt  her  stomach  contaiutd,  waa  overcome,  ahe  suffered  no  in- 
convenience until  upwnnls  of  two  months,  when  she  complained  of  paia  sad 
tenderness  in  the  region  of  the  ht-od  of  the  colon.  Six  months  from  the  ttuw 
she  swallowed  the  teitth,  they  jva^wwl  by  the  rectum,  bright  and  clean.  The 
long  diameter  of  tlie  plulit  \vm  two  nud  a  quarter  inches,  width  throe-quarteis  i^ 
ID  inch. 

TKere  is  nothing  more  frequently  swallowed,  and  that  in- 
tentionally, than  x^it'cea  of  money.  The  swindler  in  the  Btreet* 
of  London,  in  the  habit  of  passing  false  coin,  when  detected  in 
the  aet,  will  invariably  endeavour  to  swallow  the  piece  of 
money  intended  to  have  been  passed,  and  will  generally  suc- 
ceed in  the  attempt,  even  if  it  be  the  size  of  a  half-erowu.  Ifo 
evil  effects  occur  in  such  instances.  The  treatment  ustiallj 
pursued  by  the  man,  in  his  own  person,  is  peculiar  and  not 
irrational.  He  avoids  purgative  medicine  aa  worse  than  nso- 
less.  On  the  other  hand,  he  has  recourse  to  a  constipatiiig 
diet,  and  feeda  for  some  days  on  hard-boiled  eggs  and  cheese, 
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in  excess,  beyond  his  ustial  diet.  His  theory  is,  that  the  more 
solid  and  copious  the  contents  of  the  bowel,  the  more  sure  is 
the  piece  of  money  to  be  caught  in  the  passing  faiculent  matter, 
and  thus  will  be  most  readily  propelled  ouwards  to  the  external 
outlet.  It  is  believed  that  aperient  medicine  delays  the  expuU 
sion  of  the  coin. 

An  intereBtiDg  cau  U  rfconlt^d  in  tho  annnal  report  on  the  eoDTict  prisons  for 
1808,  of  B  man,  who  waa  «uiiilKul_v  sinzi^d  witli  Tointting  blood,  and  died  almnst 
immediately:  a  p4Mit-mnrU<iii  ttx»miiiatiuu  rt'vt'aliHl  a  half-crown  piece  lodg*^  in 
tbe  oesophagus,  which  bad  prcduocd  ulceration  of  the  tube  and  perforatioD  of 
the  aorta. 

It  is  a  Tery  common  occurrence,  that  a  pin  placed  in  the 
mouth  accidentally  slips  down  the  pharynx.  Not  unfrequently 
this  happens  with  children ;  and  the  mother,  in  her  anxietj*  to 
do  something,  immediately  doses  the  little  patient  with  castor- 
oil  ;  and  then  seeks  medical  advice.  In  such  an  accident,  it  is 
far  better  to  avoid  purgatives ;  and  rather  allow  the  patient  to 
eat  plentifully,  so  that  the  foreign  body  may  have  the  best 
chance  of  being  carried  throujj^h  the  intestinal  canal,  imbedded 
in  and  surrounded  by  fieciilent  mutter.  It  were  better  to 
encourage  costiveness  than  estabUsh  relaxation  of  the  bowels. 

A  sharp-pointed  mass  retained  for  a  time  in  the  stomach  or 
intestine,  may  gradually  penetrate  the  walls  of  the  canal,  and 
ultimately  escape  externally,  by  perforating  the  walls  of  the 
abdomen.  Whenever  such  a  result  is  indicated  by  pain,  and 
swelling,  and  redness  of  the  external  parts,  the  escape  of  the 
.mass  may  be  liastened  by  a  caufcioua  use  of  the  knife.  Previous 
to  the  escape  of  the  foreign  Ixxly,  adhesions  will  have  connected 
the  stomach  or  intestines  ta  some  portion  of  the  abdominal 
wall,  and  thus  the  internal  wound  will  be  shut  out  of  the  peri- 
tomeal  sac,  and  the  foreign  body  will  be  contained  in  a  cavity 
of  its  own,  between  the  opening  in  the  bowel  and  that  in  the 
abdominal  wall;  othenvlse,  the  passage  of  any  substance 
through  the  walla  of  the  intestine,  into  the  cavity  of  the 
peritouicuin,  would  set  up  violent  if  not  fatal  peritonitis ;  such 
as  we  witness  when  the  bowel  is  sudderdy  ruptured. 

Nee<Ue8  or  pins,  when  once  swallowed,  may  escape  from  the 
intestinal  tube,  travel  thi'ough  various  structures,  and  subse- 
quently make  their  exit  some  distance  from  the  point  at  which 
they  had  passed  through  the  ooata  of  the  bowel.  It  has  been 
affii*nie<l  that  persons  have  swallowed  whole  packets  of  needh^s, 
and  that  at  various  times,  and  in  different  parts  of  tlie  body, 
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separate  needlea  have  maile  their  appearance.  Bni  it  is 
necessary  to  receive  with  aome  caution  the  evidence  of  % 
patient  under  such  a  supposed  condition.  The  peculiar  im- 
pulses of  an  hysterical  mind  occasionally  induce  a  female  to 
practise  an  amount  of  deception  towards  the  medical  attendant, 
which  may  induce  him,  on  the  first  view  of  the  case,  to  lake 
for  granted  that  which,  upon  careful  investigation,  would  turn 
out  to  be  fictitious. 

The  more  globular  the  mass  the  greater  is  the  chance  of  its 
becoming  impacted  ia  the  intestinal  canal,  and  producing  fatal 
obstruction  of  the  bowels.  Such  a  mass  may  pass  from  the 
stomach  into  the  duodenum,  and  make  some  progress  down- 
wards; but  as  the  small  intestine  becomes  less  in  diameter 
towards  the  ileo-crecal  valve,  so  the  obstniction  to  the  passage 
of  the  foreign  body,  as  it  is  propelled  onwards,  increases  at  every 
inch  of  its  progress  ;  and  if  the  size  or  shape  be  such  as  to  pre- 
vent its  passage  through  the  lower  portion  of  the  small  intes- 
tine, all  the  s^-mptoms  of  complete  obstruction  soon  occur. 
This  form  of  foreign  body  sometimes  consists  of  a  calculus, 
escaped  from  the  gall-bladder,  through  an  ulcerated  opeainfr 
communicating  with  the  duodenum.  Similar  results,  i.e.  ob- 
struction, have  been  known  to  occur  fixim  the  retention  of 
calculi  formed  by  the  matting  together  of  the  husks  of  the  oat, 
these  particles  being  introduced  into  the  stomach  in  that  well- 
known  national  food  of  the  North  called  '  oat-cake.'  Various 
si}ecimen8  of  calculi  thus  formed  are  to  be  seen  in  the  Museum 
of  the  College  of  Surgeons. 

The  stomAch  has  sometimes  been  found  to  contain  large  mssMS  of  diflenat 
eubfttiitu-cS;,  which  hnvB  hucn  swallowed  by  patiunts  little  bjr  little,  until  tbe 
nccumiilHtion  hu  b<*nome  ao  ^t^nt  ha  to  net  up  local  irritation,  disturbanee  of 
the  dif;ci?lir«  functions,  and  fatnl  peritonitis.  In  the  S^tb  volume  of  the  MttL^ 
Chir.  Ti-o»».  p.  tl5,  the  foUi^wing  cft*e  is  recorded  :  '  Mrs.  B.,  in  Uocember  1843^ 
was  nflected  witli  ba^mat^mesis,  Tomlling  a  wash  hand -basinful  of  blood.  Dar* 
ing  tbe  succeeding  forty-eight  hours  she  lay  in  a  state  nf  totai  unconfic:ou«i«i, 
tbe  puUu  8airct;ly  ]MifC4!ptibli!.  The  vomiting  did  not  retnm,  and  *he  slowly  »• 
cnvcreil.'  In  the  auliimn  of  1845  she  com|ilftinc(l  of  frpqnent  rickneas,  pain  in 
tbe  epigat*triuni.  and  in  tbe  luft  groin.  '  A  hard  tumour  waa  discovered  iia  tb« 
left  iliac  fossa,  ivhich  moved  freely  across  the  abdomen  as  she  moved  &i>m  m&t 
t(i  fflde.  The  siju.'  and  shap(>  of  thU  tumour  were  very  much  like  an  ordioaiy 
placenta,  nud  imparted  to  thn  fingrtro  the  feeling  of  being  very  heavy.'  Nftoiw, 
nccasional  bjeiuateme-ifl,  and  conHtipition,  were  th*?  snnptoms  most  promiasBt 
in  tbe  progress  of  this  case.     In  October  1800  the  patient  died. 

<  Tbe  stomach  contained  about  a  pint  of  semi-fluid  matter,  and  felt  T«rr 
like  the  crop  of  a  fowl  j  the  duodenum  resembled  a  lar^  sausage  atulTed  intb 


Tfittd-     On  cuttin^j  into  the  stomach,  it  was  foiind  partialW  fillwl  with  ft>m<>  gruel- 
Jike  flui'i,  i»inl  in  the  lower  half  were  an  immense  number  of  pins,  of  a  purple- 
ctilour,  nnt  iNirnxIPil,  varied  in  i»ize,  all  bent  or  broken,  mrtny  very  pointed. 
,e  pvloric  b«lf  of  the  stomnch  presented  a  remarkably  thickened  condition  of 
'X'inotiJA  ooRt^  beintr  bighly  VAMtilar.  and  raised  in  rugous  elevatimis  Ukt^  tlie 
of  an  ox.     The  w«tght  of  the  pii»  contained  in  the  Btomach  was  nine 
An  inci«ioD  made  into  the  duodenum   tfigplat/fd  a  mats  of  pin*  itry 
ry  parkfd,  of  varums   rhapps,  timVnr  Ui  ihoee  ffmad  m  the  tiomach^  mid 
ohitrHcting  the  tube.     Tbe&e  wei^'bcd  a  paiatd^  aa  uuarlj  u  could   be 
tidned.' 

e  author  wa»  requested  by  Dr.  Hlakely  Brown  to  examine  the  body  of  a 

young  woman,  aged  eighteen,  who  had  suflV-red  from  pain  about  a  tumour  in 

ii»o    epigmitric  rejrion,  and  had  frequently  romited  after  meals.     She  subee- 

(p«ntly  became  sickly :  and  she  appeared  childish  for  her  age.     After  a  seTcre 

'    Mt&ck  of  Tomiting,  and  much  pain  about  tho  tumour^  aho  becamo  collapsed 

tad  died. 

The  cATi^  of  the  peritoneum  contained  severat  ounces  of  purulent  serum, 
ftnd  the  gvoeral  euri^  of  the  intestines  afforded  evidence  of  recent  poritonitijt. 
Oo  opening  the  stomach  a  large  nio^  of  hair  and  string,  aiHtted  oinipactly 
1^g«thcr,  was  found  occupying  the  greater  portion  of  the  cavity,  and  moulded  to 
tk»  shape  of  the  atomacli :  a  narrowed  piece  projected  into  the  pyloric  end.  The 
luijv  were  long  and  black,  and  werv  mattt^d  together  with  pieces  of  .string  and 
pvijcles  of  food.  The  raaas  measured  when  dry  six  inches  in  length,  three  and 
three  quarters  in  depth,  and  two  and  a  half  acrofls.  but  was  much  krger  when 
first  n;moved  from  the  hndy.  Another  moas  octrnpied  the  lower  portion  of  the 
duodf^nutn  and  cummencement  of  the  Jejunum.  This  portion  of  the  bowel  was 
ounsidenibly  dilated.  Thin  second  maas  consisted  of  a  smaller  <{unQtity  of  bair 
tiun  thftt  removeil  from  the  stonmcK,  but  of  a  larger  proportion  of  string.  The 
mas*  was  fourteen  inches  in  length,  two  and  a  half  in  depth,  and  two  and  a 
qoArter  broad  in  the  thickest  part.  The  specimens  are  contained  in  the  Museum 
of  St.  George's  Hospital.* 

In  the  fifth  Tolumc  of  the  Tranmdimu  of  the  Patholopicai  Society  is  the  record 
of  a  rase  by  Dr.  BuckniU^  in  which  a  u]an,agiHl  twenty-two,  subject  to  epilepsy 
and  maniacal  excitement,  died  from  the  effects  of  peritonitis.  '  There  was 
found  a  perforation  of  the  stomau^h,  largi-r  than  n  t^hilling,  mtiiated  at  the  small 
cnrratare  of  the  stomach,  with  dark-coloured  and  ragged  edges.  The  perito- 
meam  was  in  a  state  of  universal  inflammation.  On  opening  the  stomach,  there 
WW  found  a  mass,  about  four  pounds  in  weight,  compD»od  entirely  of  cocoa-nut 
fibre,  witli  bits  of  string,  &c  The  mucous  membranu  was  healthy,  except  at 
tbe  eeat  of  ulceration.' 

Mr.  Poland  has  recorded  in  his  iVixe-£«ay  the  folloTfing  case  :  Jaa.  R ,  aged 
twenty-three,  a  luTiatic,  confessed  to  hia  attendant  to  having  swallowed  the 
handles  of  two  iron  spoons.  On  examination,  apparently  in  thn  stomach,  there 
"waa  felt  a  body  of  the  aizo  of  a  small  egg,  and  upon  det^por  pressure  tlie  sensar 
tioo  of  Aictiou  bftween  foreign  bodies  wua  elicited.  The  man  subsequently 
appttara  to  have  made  some  vague  statements  of  having  repeatedly  swallowed 
spoon-handleflf  sand,  and  pebbles.  He  made  little  complaint,  but  stated  that  he 
often  suffered  &om  severe  pain.  He  vomited  occasionally.  One  day,  about  three 
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montha  aEtor  bis  first  confeenon  to  Uie  altendant,  the  {tttient  wm  affixed  wiih 
ftuddon  seviire  paio  in  the  abdomen,  which  contisited  to  increase  throogb  tlu 
night ;  aiid  from  the  eflt'cl»  of  this  attack  he  died  the  following  tnoraiii^^ 

The  cavitv  of  the  shdomea  was  tilled  with  dark  gn>4'nii«b  fluid  nod  much  re* 
crnt  lymph.  Tbe  atumncb  was  lyinfr  lu  the  lefY  hypochoudriac  iv0on,in  nthcr 
a  Tertical  poeition,  and  was  much  contrarted.  About  nn  inch  and  a  half  fron 
the  pyloras  then  was  a  perforation  ou  the  antnrior  surface  of  the  duodenum  of 
the  siitti  of  a  swau-quill.  On  Uying  open  the  stomach  and  duodenom.  *  a  aam 
of  iron  apoDn-handlaa  and  naiU  and  other  articles  were  seen  cktaelT  packed  to- 
gether.' There  were  tbirty>ane  entire  <>i>aon-bandlc«  about  five  inohea  lour, 
font  b&lf  handles,  nine  nails,  half  an  iron  heel  of  a  abne,  one  screw,  four  pebbln. 
and  ono  button;  the  w<^ight  of  the  whole  maw  was  3  Iba.  8  ois.  An  euttn 
gpoon-haiidle  was  found  in  the  duodeuuia,  with  the  flattened  extremity  towardi 
the  pylorus,  oppoate  the  perforation. 

Of  all  the  remarkable  instances  on  record  of  a  hffgo  number  of  foraogn  boifiri 
being  swallowed  intenlioniilly,  there  is  none  to  equal  in  interftftt  ona  rBCordedbv 
1)t.  Mareet  In  this  case,  a  sailor  swallowed  at  difierent  times  a  number  of 
clasp-knives,  some  thirty-Bovcu  iu  aU.  Some  of  thcao  he  poaacd  whole,  per 
anum,  at  iaterrala ;  auh»!M|uently  bo  ptused  some  fragmenta,  and  once  1» 
Tomited  a  knife- handle.  A  ithort  time  before  bia  death  a  portion  of  one  n* 
felt  lixed  atrow  the  rectum,  but  guvo  go  much  pain  on  oxaniinatiou  that  it 
cuuld  not  he  extraded.  lie  lived  t4'n  yua»  after  having  swallowed  Ibe  firfl 
knife.  On  examination  after  death,  one  blade  was  foimd  fixed  acrotf  Ihc 
rectum,  with  one  extiemiiy  projeclini?  into  the  muscular  parictea  of  the  pelvia 
A  back  spnii|;  of  a  knife  had  tran>Hx«d  the  dtitecnding  colon  oppooite  theicA 
kidney,  and  projoet(*d  into  the  perttoii^al  cavity;  the  sprin;^  was  four  inrhnt 
and  a  half  long.  In  the  stomach  there  were  between  thirty  and  forty  fng- 
menta  of  knives.  For  the  further  particulan  of  tbia  case  we  mtut  lufer  the 
reader  to  Dr.  Marcet's  interesting  reporL* 

Forei{,'n  botliea  which  pass  into  the  intestine  are  apt  to  be 
obstru(-t«.Ml  in  their  progress  at  the  ileo-cseual  valve.  Such  is 
frequently  the  case  with  small  bones,  fruit-stones,  &c,,  and 
oecasionoUy  the  mass  will  here  set  up  ulceration,  and  be  followed 
b}-  abscess  ia  the  rij,'ht  iliac  region.  The  common  result  of  sach 
an  abscess  is  general  peritonitis,  and  the  patient  oft«u  sooa 
sinks  under  the  attack  x  but  less  frequently  the  abscess  opens 
externall}',  the  foreign  body  escapes,  or  is  removed,  and  tbe 
patient  recovers  after  a  severe  and  prolonged  illness.  'Froit- 
stones  are  apt  to  become  lodged  in  the  appendix,  and  arc  a  fre- 
quent source  of  mischief.  Such  stones  are  sometimes  carelessly 
swallowed  with  fruit  in  large  numbers,  and  are  occasiomtUr 
retained  in  the  intestines  for  many  months  without  incon- 
venience; but  are  as  often  tlie  cause  of  much  irritation  aiul 
even  troublesome  obstruction. 
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Mr.  Cleonent,  of  ShTewsbury,  operated  on  a  patient  aufiering  irom  obstructioo 
r  the  bowelfl,  for  the  relief  of  which  the  aacending  colon  waa  opened.  The 
atient  vas  so  much  relieved  hy  the  operation,  that  at  the  end  of  six  weeks  she 
'as  able  to  wallc  about  About  a  week  subsequent  to  this  period  she  waa  seized 
ith  ctdickj  pains,  and  an  obstruction  occurred  nt  the  bottom  of  the  artificial 
peaingy  when  auddenlj  a  hard  mass  was  shot  out  from  the  artificial  anus. 
his  substance  '  waa  found  to  consist  of  five  plum-stonea  firmly  etgglutinated  to 
ich  other.  These  were  followed  hj  sixteen  other  single  plum-atones,  and 
fterwards  by  a  very  copious  feeculent  ev&cuation.  On  the  following  day  three 
une  stones  found  an  exit,  accompanied  by  two  small  bones.'  At  difilerent  in- 
vrals  the  patient  continued  to  pass  plum-stones,  the  total  number  collected 
nvious  to  her  death  being  one  hundred  and  aixtem. 

Mr.  Clement's  account  of  the  post-mortem  conditions  are  highly  interestiag. 
The  csecum  and  the  ascending  part  of  the  arch  of  the  colon  appeared  unusual 
I  size,  until  it  was  suddenly  cut  short  at  the  tranaverae  part  of  the  arch  by  the 
itervention  of  the  most  rigid  stricture  I  ever  felt.  If  a  piece  of  whipcord  had 
Ben  firmly  tied  round  this  part  of  the  intestine,  the  occlusion  would  not  have 
sen  more  complete  than  was  efiiected  by  this  organic  change.  The  whole 
imaimng  portion  of  the  transverse  arch  of  the  colon,  its  descending  part,  and 
jimoid  flexure,  were  collapsed,  and  formed  a  thin  flaccid  tube. 

'The  stricture  itself  was  of  cartilaginous  hardness,  and  the  closure  of  the 
anal  so  complete,  that  it  would  not  admit  of  the  passage  even  of  a  bristle.  The 
Ktent  of  the  stricture  waa  not  quite  an  inch,  of  a  white  pearly  appearance, 
erfeetly  smooth,  and  had  no  more  apparent  vascularity  than  a  tendou.'  *  The 
cofaability  is,  that  the  stricture  was  the  result  of  efiused  fibrine,  produced 
y  the  local  irritation,  if  not  ulceration,  from  the  presence  of  the  foreign 
odies. 

It  is  still  a  question  open  to  discussion,  and  rather  to  be 
ecided  by  foture  experience,  how  far  we  may  be  justified  in 
pening  the  stomach  for  the  removal  of  a  foreign  mass.  It 
lost  be  borne  in  mind  that  most  of  the  cases  in  which  a  foreign 
odj  is  retained  in  the  stomach  terminate  fatally ;  that  life  in 
ich  cases  ia  limited  to  a  very  few  years,  or  perhaps  months.  The 
peration  of  opening  the  stomach  is,  on  the  other  hand,  a  very 
irious  one,  perhaps  the  most  serious  the  surgeon  can  under- 
kke ;  but  still  the  cases  in  which  we  may  contemplate  the  opera- 
on,  are  so  hopeless  without  surgical  interference,  that  the 
uthor  is  rather  inclined  to  recommend  the  operation,  in  such 
tses  as  might  be  considered  inevitably  fatal  if  left  to  them- 
dves.  The  only  recorded  successful  cases  of  gastrotomy  were 
lose  in  which  the  operation  was  performed  on  account  of  the 
■dgment  of  a  foreign  body  in  the  stomach.  See  the  Table  in 
ke  essay  on  Injuries  of  the  Neck. 

Foreign  bodies  which  penetrate  the  abdominal  wall  may  pass 

•  Med.-Chir.  Trans,  vol.  xxxv.  p.  209, 
TOL.  II.  Z  Z 
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into  the  intestinal  canal,  or  remain  lodged  in  the  cavity  of  the 
peritonaeum. 

Ilennen  mentiooB  a  caBe  in  which  a  man  was  struck  hy  a  musket-ball,  on  iht 
eveaing  of  the  18th  June,  at  'Waterloo.  The  hall  penetrated  Uie  ahdomen  « 
little  helow  the  navel.  The  principal  complaint  of  the  patient,  subsequent  ts 
the  receipt  of  the  wound,  was  incesaant  straining;  to  stool ;  and  on  the  sixth dn 
a  bullet,  enveloped  in  mucus,  was  passed  through  the  rectum.  Ten  weeks  sAa 
the  receipt  of  the  wound  the  man  passed  some  hits  of  cloth  by  stooL  A  smiO 
fistulous  opening  continued  for  a  short  time  in  the  seat  of  the  original  wound, 
and  when  this  had  entirely  cloaedj  there  was  a  slight  hernial  jsotruaon  at  the 
(dcatrix.* 

Should  an  elongated  body  be  throst  into  the  abdomen,  it  ii 
always  desirable  to  remove  it  as  soon  as  possible.  The  difficultia 
of  such  a  proceeding  will,  of  coarse,  depend  as  much  on  tbe 
size  and  shape  of  tlie  mass  as  upon  its  situation ;  but  any 
difficulties  of  removal  should  not  weigh  with  the  surgeon;  for 
if  the  mass  be  allowed  to  remain  in  the  abdominal  wall  oi 
cavity,  more  serious  results  are  likely  to  ensue  than  if  it  be  i* 
once  removed.  If  allowed  to  remain  in  the  cavity  without  an 
eifort  being  made  to  remove  it,  mischief  of  a  serious  characta 
is  sure  to  be  set  up  within  a  short  time,  and  repeated  attacb 
of  peritonitis,  even  if  relieved  for  a  period,  will  destroy  the 
patient  sooner  or  later. 

The  accidental  passage  of  a  cedar  pencil  into  the  abdomen,  through  the 
urethra  of  a  female,  is  recorded  by  Mr.  Ericheen.  In  this  case  the  fo^ 
apparently  was  pushed  through  '  the  posterior  wall  of  the  Tagina,  passed 
u;)ward8  bt'hind  the  bladder,  and  then  traversed  the  peritorueal  cavitr.  -^ 
this  time  also  the  intestine  was  doubtless  perforated,  and  continued  truisfixed 
tlirough  two  of  its  coils  until  the  time  of  extraction,  a  period  of  nearly  ei^t 
months.'  Repeated  attacks  of  peritooitis  occurred  after  the  accident  V>t 
patient  became  much  debilitated,  and  subject  to  constant  vomiting.  From  tk 
examination  made  provioits  to  an  operation,  the  pencil  waa  felt  to  be  lodged 
on  the  outer  and  right  side  of  the  bladder,  vagina,  and  rectum.  An  incia^ 
was  made  through  the  abdominal  wall  over  the  point  where  the  pencil  could 
bo  detected,  and  it  was  removed  without  difficulty.  The  surface  of  the  penal 
waa  atainod  in  places  by  the  intestinal  contents.  The  pencil  was  fire  iacbei 
long,  aud  was  cut  nt  one  end  to  a  sharp  point,  which  was  still  perfect.  1^ 
patient  only  survived  the  operation  four  day8.t 

If  a  foreign  body  can  be  distinctly  felt  in  the  cavity  of  the 
abdomen,  having  penetrated  any  portion  of  the  walls,  the  ad- 
vantages of  early  removal  will  consist  in  getting  rid  of  an  irri- 
tating mass,  in  securing  a  better  prospect  of  arresting  peritonitis, 

*  Honnen'a  Military  Surgery,  p.  408. 
t  Metl.-  Chir.  Trana.  vol.  xxxix.  p.  16. 
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Emd,  slionld  the  intestine  be  wounded,  in  establishing  a  more 
certain  escape  for  its  contents  throngh  the  external  wound.  If 
the  mass  be  not  removed,  the  repeated  attacks  of  peritonitis 
will  greatly  emaciate  and  reduce  the  patient,  agglutinate  the 
convolutions  of  intestines  together,  and  very  much  complicate 
matters  in  any  fature  attempt  to  relieve  the  patient  by  opera- 
tion. 

In  conclusion,  the  author  would  urge  the  importance  of  early 
aciionj  when  operative  interference  is  indicated  or  offers  a 
prospect  of  prolonging  life,  in  all  cases  in  which  intestinal 
obstruction  is  the  cause  of  threatened  danger.  He  believes 
that,  in  many  instances,  an  operation  for  the  relief  of  obstruc- 
tion is  not  successfol  in  consequence  of  being  performed  too 
late — ^that  is  to  say,  after  peritonitis  has  commenced.  He  be- 
lieves that  the  wound  of  the  peritonseum,  necessary  in  many 
operations  for  the  relief  of  obstruction,  is  a  minor  evil ;  that  it 
is  not  the  operation  or  its  effects  that  destroy  life ;  but  that 
when  a  patient  suffering  from  obstruction  dies  after  operation, 
death  is  more  probably  the  result  of  peritonitis  produced  by  the 
obstruction,  than  to  be  attributed  to  the  effects  of  the  knife. 

GEORGE  POLLOCK. 
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INJURIES   OF   THE   PELVIS. 


THIS  essay  compriseB  a  description  of  the  cdntosions  of  the 
soft  parts  covering  the  pelvis;  the  fractares  and  dislo- 
cations of  the  bones  composing  it ;  the  injuries  of  the  viscera 
contained  within  that  cavity  or  connected  with  it,  and  the 
methods  to  be  adopted  in  their  treatment. 

The  relative  situation  of  the  pelvis  to  the  rest  of  the  body, 
the  manner  in  which  it  is  enveloped  by  muscles,  the  great 
strength  of  the  bones  themselves,  the  peculiar  nature  of  their 
articulations  and  bonds  of  union,  and  the  almost  circular  figare 
which  results  &om  this  construction,  are  circumstances  which 
concur,  individually  and  collectively,  to  resist  the  effects  d 
external  violence.  However,  whilst  the  bones  constitute  a 
means  of  protection  for  the  contents  of  the  cavity,  they  some- 
times become  the  secondary  agents  in  the  infliction  of  consider- 
able mischief,  for  fatal  injuries  are  sometimes  produced  by  their 
fragments  perforating  the  pelvic  viscera. 

The  arrangement  of  the  subject  is  as  follows  : 

I.  Contusions  involving  the  soft  parts  in  contact  with  the 
outside  of  the  pelvis. 

n.  Fractures  and  dislocations  of  the  bones  forming  the 
pelvis. 

III.  Injuries  of  those  organs  in  relation  with  the  pelvis  which 
are  connected  with  the  functions, 

A,  of  Micturition ; 

B,  of  Generation,  male  and  female ; 

C,  of  Defecation. 

I.  Contusion  of  the  soft  parts  covering  some  portion  of  the 
pelvic  bones  is  of  frequent  occurrence.  Thus,  a  railway 
labourer  often  receives  a  squeeze  between  the  buffers  of  two 
railway  carriages.  The  result  is  more  or  less  bruising  of  the 
soft  tissues,  and  the  laceration  of  smaller  or  lai^r  blood-vesseH 
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■which,  in  some  instances,  gives  rise  to  a  large  extravasation  of 
blood.      I  have  seen  nearly  the  whole  of  the  integuments  de- 
tax;hed  from  the   external   surface  of  the  glutei  muscles  and 
fascia,  without  any  sign  of  a  scratch  on  the  skin.     Blood  had 
been  effused  into  this  pouch,  and  a  large  swelling  waa  the  result. 
Around  the  swelling  ecchymosis  appeared  a  few  days  after  the 
infliction  of  the  injury.     After  repose  and  the  local  application- 
of  stimulating  lotions,   the   blood   became  absorbed.      Large 
swellings,  the  result  of  the  efiPasion  of  blood,  occasionally  arise 
after  kicks  from  a  man  or  beast,  the  soft  parts  being  well  placed, 
between  the  iron  boot-toe  or  shoe  and  the  dorsum  of  the  ilium, 
to  receive  the  full  influence  of  such  force.     In  these  injuries,  the 
blood  is  extravasated  beneath  the  gluteal  fascia,  and  forms  a 
circumscribed  swelling,  over  which  the  fluctuation  of  its  fluid 
contents  is  distinctly  perceptible.    "Ecchymosis  does  not  appear 
aronnd  the  swelling,  even  after  the  lapse  of  several  days  from 
the  receipt  of  the  injury.     Under  these  circumstances  the  col- 
lection of  blood  might  be  mistaken  for  an  abscess,  if  the  history 
of  the  case  be  not  carefidly  ascertained.     The  nature  of  the 
swelling  may  be  diagnosticated,  however,  by  learning  that  it 
appeared  soon  after  the  receipt  of  a  blow ;  that  no  pain,  before 
the  kick  was  received,  preceded  its  formation;  and  that  its 
development  had  not  been  attended  with  any  constitutional 
disturbance. 

Contusions  of  an  apparently  trifling  nature,  at  first  sight, 
may  yet  be  attended  with  appalling  results.  Thus,  a  delicate, 
strumous,  badly-nourished  boy  receives  a  blow  on  the  pelvic 
region,  as  a  kick,  whilst  at  play,  the  primary  effects  being 
merely  a  local  tenderness  or  stiffness.  But  in  a  few  days 
intense  constitutional  disturbance  may  arise,  and  death  ensue 
from  disease  of  the  membranes  of  the  spinal  cord. 

n.  Dislocations  and  Eraotures  of  th^  Bones  fokuing 

THE    PEIiVIfi. 

Injuries  of  the  pelvic  bones  and  joints  are  usually  severe. 
They  are  attended  with  more  or  less  risk  to  life,  which  does  not 
ensue  solely  from  the  damage  done  to  the  bones  themselves, 
but  arises  from  the  contents  of  the  region  being  involved  in  the 
mischief. 

It  would  be  idle  to  write  a  systematic  description  of  the  dis- 
locations  and  fractures  of  each  pelvic  bone  separately,  since 
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fracture  and  dislocation  occur  so  frequently  in  combination,  and 
as  the  effect  of  the  same  amount  of  violence  inflicted  on  the 
patient.  Indeed,  as  the  pelric  bones  are  united  together  bj 
interarticular  fibro-cai*tilage,  as  well  as  ligaments,  a  solation  of 
continuity  between  their  articulating  surfaces  differs  widely 
from  the  displacement  of  the  articular  extremities  of  the  long 
bones  which  compose  diarthrodial  joints.  Hence  it  happens 
that  very  great  violence  is  required  to  sever  the  union  between 
the  pelvic  bones,  and  the  same  degree  of  force  may  produce  a 
solution  of  continuity  of  the  osseous  texture  in  preference. 
Even  in  those  cases  in  which  the  greatest  amount  of  dislocation 
is  effected,  as,  for  example,  of  the  os  innominatum  from  the 
sacrum,  the  borders  or  edges  of  the  articular  surfaces  of  either 
one  bone  or  the  other,  or  even  of  both  bones,  are  frequently 
broken  off.  This  fact,  incontestably  demoi^trated  by  prepara- 
tions in  every  anatomical  museum,  renders  it  extremely  difficult 
to  decide  during  life  whether  the  case  be  one  of  fracture  simply 
or  a  combination  of  the  two  injuries.  The  only  movable  articu- 
lation, to  be  noticed  in  this  essay,  in  which  articular  cartilage 
and  a  synovial  capsule  exist,  is  that  between  the  sacrum  and 
coccyx ;  and  to  a  description  of  the  dislocation  of  the  latter  bone 
a  few  lines  will  b^  devoted. 

The  massive  strength  of  the  pelvic  bones  of  the  adult  skeleton 
and  the  capability  of  resisting  violence  enjoyed  by  the  tissues 
which  unite  them  together,  combine  to  neutralise  the  effects  of 
the  application  of  ordinary  force,  which  in  bones  constituted  with 
less  strength  would  give  rise  to  a  solution  of  continuity  in  the 
osseous  texture.  Extensive  fractures  are,  however,  occasionally 
repaired.  There  is  a  pelvis  in  the  Museum  of  the  Royal  College 
of  Surgeons  demonstrating  this  feet  (No.  2,915*).  The  effect  of 
a  moderate  degree  of  direct  violence,  is  to  break  off  the  more 
salient  parts  of  the  bones.  Thus,  a  man  receives  a  kick  upon 
the  ilium  from  another  person,  or  from  a  horse,  by  which  a 
fragment  is  broken  off  from  its  crest.  The  anterior  superioi 
spinous  process  of  the  ilium  is  not  unfrequently  separated  from 
the  crest  of  the  bone  in  this  manner.  But  in  children  the 
passage  of  a  heavy  body  over  the  pelvic  region  often  produces 
fracture.  A  preparation  in  the  Museum  of  the  Royal  College 
of  Surgeons  (No.  488,  Catal.  vol.  ii  p.  59)  shows  that  nearly 
the  whole  extent  of  the  os  pubis  may  perish  and  become  sepa* 
rated.  The  sufferer  was  a  girl  five  years  old,  and  her  recovery 
was  complete. 
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The  greateut  amount  of  injury,  however,  is  inflictfld  by  heavy 
crusliiug  weights  passing  over  the  pelvis,  or  by  falls  from  great 


Fio.88. 


Flo.  89. 


'^m^: 


■  <«f  apB|ncatioB  (So.  2,915*)  in  th**  Museum  of  the  Hojal  Collegv  of  Surgwns, 
A  pelriK,  lUa  right  i^ldo  o{  which  hue  b(-t.*u  oxtuaKivaIr  frarlurml  in  ^cverAl  ptllMS 
and  ibe  fragmeola  reunited ;  from  »  tnuo  «gcd  sixtj-ooe,  who  fell  from  a  height 
upon  some  fftODes,  August  12,  18lfl.  Aft*r  rK-ovcnng  from  tho  fffocta  of  thm 
fmi'turr,  uid  being  ubln  to  limp  about  with  tbo  aid  of  a  Htirk,  tho  right  Ittg  Hhortor 
tlian  the  left,  h*  was  wized  on  Dr>;«nit>or  3,  with  Rjrniptoias  of  Qrpbua  fever,  aitd 
dinl  DccembvT  S.  Sue  liritUK  Ameruan  Journal  of  tM  Mtdical  Scitmvs,  Septcm- 
bw  1840.  Alwo  HankingE  Ahsttoiot,  vol.  x.  p.  171.  (PrcMalrd  by  Sir  Georga 
PnncAii  Gibb,  Bart..  M.U.,  Feb.  1868.) 

heights  on  to  very  hard  substances.    By  snch  violence  the  bono3 
may  not  only  be  broken  and  disjointed,  but  the  important  organs 


rRACTURED  PELVIS.  7U 

The  treatment  consists  in  enjoining  absolute  rest,  and  the 
application  of  a  bandage  in  such  a  manner  as  to  prevent  the 
movement  of  the  piece  of  bone  which  has  been  broken  off. 

The  OB  innoniinatum  may  be  broken  into  fra^^ments  hj  the 
head  of  the  femur  being  violently  driven  against  the  aceta- 
bulum. 

A  few  cases  of  this  injury  are  recorded.  One  is  related  hy  Sir  Aatley  Cooper 
in  the  first  part  of  hia  Surgical  Essays,  page  61,  and  Plate  II.,  fig.  6.  A 
preparation  in  the  Museum  of  the  Royal  College  of  Suri^eons  beautifully  illus- 
trates the  nature  of  this  injury,  and  the  reparation  which  may  take  place. 
fFigt".  99  and  91.)  The  details  of  the  case  are  recorded  by  Mr.  Earle,  in  the 
nineteenth  volume  of  the  Medico- Chirurgical  Transactions.  It  appears  from 
the  preparation,  that  the  lines  of  fracture  diverging  from  the  acetabulum  have 
fuUowed  the  track  of  the  union  of  the  three  separate  portions  of  which  the  fcetal 
bone  was  composed. 

Mr.  Moore  has  given  the  history  of  a  case  of  repmred  fracture  of  the  pelvis 
from  this  cause  in  the  Medico- Ckirttrgical  Transactions,  vol.  xxiiv.  p.  107. 
The  case  is  of  such  great  interest,  that  one  of  the  woodcuts  illustrating 
that  paper  is  here  introduced,  by  pennission  of  the  Council  of  the  Society. 
(Figr.  9-2). 

Injmdes  of  this  kind  may  be  mistaken  for  dislocations  of  the 
liead  of  the  femur,  or  fracture  of  its  neck.  They  are  usually 
accompanied  with  more  or  less  deformity  about  the  hip,  and 
pain  on  any  movement  of  the  hip-joint.  The  sensation  of 
crepitus,  when  the  lower  extremity  is  moved,  seems  to  be  diag- 
nostic, however,  of  the  nature  of  the  injury. 

Portions  of  the  brim  or  border  of  the  acetabulum  are  occa- 
sionally chipped  off.  In  this  injury  the  deformity  which  results 
simulates  that  of  dislocation  of  the  head  of  the  femur ;  for  partial 
displacement  of  the  head  of  that  bone  sometimes  accompanies 
the  injury.  The  departure  from  the  normal  outline  of  the  region, 
■with  the  existence  of  the  crepitus  of  fracture,  will  assist  to 
establish  the  diagnosis. 

In  a  paper  by  Mr.  Benjamin  Travers,  which  was  read  before 
the  Medico-Chirurgical  Society  in  1854,  he  has  given  an  account 
of  two  cases  which  he  assumes  to  be  illustrative  of  the  fact  of  a 
fissure  or  crack  passing  through  the  acetabulum,  without  dis- 
placement, or  any  other  primary  si^  of  the  nature  of  the  injury 
which  can  be  relied  upon.  The  very  acute  pain  produced  hy 
^rressure  upon  the  projecting  spine  of  the  08  pw6i«,  and  the  inability 
<»f  the  patient  to  maintain  the  erect  posture  immediately  after 
the  infliction  of  a  blow  or  fall  which  produces  the  mischief,  he 
considers  dia^ostic  of  the  injury.  There  is  little  or  no  swelling, 
and  the  limb  may  be  cautiously  handled,  and  gently  rotated, 
without  producing  much  complaint  on  the  part  of  tiie  patient. 


714 


TNJtmiES  or  THE  PELVIS. 


bein^  recumbent,  wliich  posture  lae  is  forced  to  observe  for  mauT 
weeks.  At  first  the  limbs  are  of  equal  length ;  but  when  tl.- 
patient  recovers,  the  injured  limb  is  tbund  to  be  permanentlr 
shortened.     Mr.  Travers  believes  there  is  reafiou  to  snppoec, 
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Old  igjiur]'  of  the  pelviB— the  head  of  the  femiir  driron  throngU  the  a-Mubdnm. 
From  Sltd.-t'hir.  Tran*.  vol  xxxlr. 

that  in  these  accidents  certain  changes  occur,  secondariljr.  in 
the  head  of  the  femur,  that  it  undergoes  a  change  in  shape,  tli-* 
articular  cartilage  is  obsorbod,  and  cbumatiou  ensues.  Th^ 
subject  certainly  requires  further  iuvesUgation;  and  this  short 
allusion  to  it  is  introduced  in  the  hope  that  it  may  lead  to  mow 
extended  inqoiriea.* 

*  Sec  ftlao  I\uifter  Obtervaiwua  in  Stirgety^  hy  B.  TnTon^  Sro.  LosddUi 
1860. 
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The  coccyx  can  be  broten,  or  dislocated  from  its  articulation 
with  the  sacmm,  by  Uie  application  of  direct  force.  The  injory 
may  be  produced  by  a  kick  or  a  fall  on  to  any  projecting  hard 
body.  It  is  stated  that  this  bone  is  sometimes  broken  in  the 
effort  of  parturition. 

Great  pain  at  the  end  of  the  sacrum  and  in  the  immediate 
region  of  the  injured  part,  increased  by  the  act  of  walking,  or  in 
the  performance  of  defsecation,  induces  the  injured  person  to 
seek  relief.  If  the  bone  be  broken,  the  sensation  of  crepitus 
would  be  sufficient  to  indicate  the  injury.  If,  upon  passing  the 
finger  into  the  rectum,  and  when  feeling  the  anterior  surface  of 
the  lower  extremity  of  the  sacrum,  an  unusual  projection  be 
felt,  with  mobility  of  the  coccyx  and  no  crepitus,  it  would  indi- 
cate that,  probably,  the  coccyx  waB  dislocated  either  forwards 
or  backwards.  The  one  variety  could  be  distinguished  from 
the  other  by  ascertaining  which  of  the  two  bones  formed  the 
prominence  on  the  anterior  aspect  of  the  sacrum.  If  the  projec- 
tion is  formed  by  the  base  of  the  coccyx,  this  bone  would  be 
dislocated  forwards.  But  if  the  end  of  the  sacrum  produces 
the  prominence,  the  coccyx  mnst  have  been  displaced  back- 
wards. 

In  the  treatment  of  fracture,  absolute  rest  is  required.  The 
reduction  of  the  dislocation  may  be  effected  by  pressure.  With 
the  index-finger  introduced  into  the  rectum,  whilst  the  patient 
is  under  the  infiuence  of  chloroform,  the  bone  may  possibly  be 
brought  into  its  normal  relations  with  the  sacrum ;  after  which 
perfect  rest  must  be  enjoined. 


in.    (A.)  IirJUBIEB   OF   THE   OrGAITS   OF   MiCTUBITIOK. 

A.  Injuries  of  the  urinary  bladder. — A  solution  of  continuity 
of  the  tissues  of  the  bladder  may  be  caused 
1.  By  direct  violence, 

a.  Without  fracture  of  the  pelvis  j  produced  by  the 
passage  of  a  wheel  over  the  hypogastric  region,  by 
kicks,  falls,  and  perhaps  by  violent  contraction  of 
the  abdominal  muscles. 
6.  With  fracture  of  the  pelvic  bones,  the  fr«^^ents  of 
which  have  not  injured  the  bladder ;  produced  by  the 
same  causes  as  before  stated. 
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2.  By  foreign  bodies  penetrating  its  walls, 

a.  Tlirough  the  abdominal  parietes ;  produced  by  projec- 

tileB  &om  fire-arms,  bayonet  or  sword  tbrasts,  and 
other  cutting  instruments,  as  a  trocar  in  paracentesis 
abdominis,  or  in  paracentesis  of  the  viscus  itself  Iot 
relief  of  retention  of  urine. 

b.  From  the  rectum ;  produced  by  bougies,  stakes  of  wood 

or  iron,  a  trocar,  &c. 

c.  Introduced  along   the  urethra ;   produced   by  knireB, 

sounds,  catheters,  or  Uthotrites. 

d.  From  the  vagina,  during  instrumental  parturition. 

e.  By  fragments  of  broken  pelvic  bones. 

3.  By  accumulation  of  urinary  secretion, 

a.  In  the  foetus ;  in  consequence  of  imperforate  urethra. 
h.  In  the  adult ;  in  consequence  of  an  impediment  to  tiie 
passage  of  the  urine  along  the  urethra. 

1.  Ruptured  or  hwrst  uriniiry  bladder. — The  tissues  composing 
the  urinary  bladder  may  be  torn  or  lacerated  by  extenul 
violence,  without  the  abdominal  walls  showing  any  signs  of 
the  mischief.  This  injuiT^  may  be  inflicted  when  they  are  in  i 
perfectly  healthy  condition ;  but  the  details  of  the  cases  prow 
that  it  only  occurs  when  the  bladder  is  distended  with  urine. 
Under  ordinary  circumstances,  the  anterior  walls  of  the  pelris 
and  the  strong  recti  muscles  protect  this  viscus  from  the  effects 
of  direct  violence ;  but  when  it  is  distended  with  secretion,  and 
the  tension  of  the  abdominal  muscles  is  relaxed  under  the  influ- 
ence of  inebriation,  that  part  of  the  bladder  which  is  in  relation 
with  the  urachus,  the  anterior  abdominal  walls,  and  the  perito- 
neal membrane,  becomes  unusually  exposed  and  liable  to  be  tom. 

Morbid  anatomy  teaches  that  the  rent  may  pursue  a  vertical, 
transverse,  or  oblique  course.  In  the  majority  of  instances, 
the  aperture  has  been  found  to  extend  from  the  attachment  of 
the  urachus  through  the  posterior  wall  of  the  organ,  involving 
not  only  the  proper  tissues  of  the  viscus,  but  its  peritoneal 
covering  as  well.  Under  these  circumstances,  this  great  serous 
sac  is  wounded,  and  the  urine  escapes  from  the  bladder  into  the 
cavity  of  the  peritonseum.  In  some  rare  examples,  the  ante- 
rior wall  of  the  bladder  only  has  been  tom,  and  the  urine  then 
becomes  extravasated  into  the  connective  tissue  of  the  pelvis. 

The  records  of  above  fifty  examples  of  this  injury  show  that, 
with  the  exception  of  three,  all  the  cases  terminated  fatally.  Of 
the  three  cases  which  recovered  from  the  injury,  in  one  only  the 
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lymptoms  were  those  of  extravasation  of  urine  into  the  perito- 
aeeum ;  *  in  another  the  extravasation  waa  into  the  pelvic  con- 
oective  tissue,  and  this  was  complicated  with  fracture  of  the 
pelvis ;  t  and  the  third  was  of  the  same  nature,  bat  without 
that  complication.  { 

In  the  majority  of  cases,  the  injury  was  produced  by  direct 
violence,  such  as  a  kick  above  the  pubes,  the  passage  of  a  cart- 
vrheel  over  iiie  hypogastric  region,  or  the  fall  of  an  antagonist 
!>n  to  the  same  part.  The  injured  person  was  generally  drunk, 
the  bladder  distended,  and  the  signs  of  the  injury  in  nearly  all 
cases  were  immediately  manifested.  In  rare  instances,  patients 
have  passed  a  few  hours  after  the  accident  in  comparative  free- 
dom from  urgent  symptoms,  but  they  were  men  who  were  drunk 
at  the  time,  and  probably  too  ansesthetically  intoxicated  to  be 
conscious  of  their  condition.  In  a  very  few  cases,  the  bladder 
was  torn  without  any  evidence  of  direct  local  violence.  But 
these  patients  are  said  to  have  fallen  upon  their  backs  frx)m  a 
height,  or  down  a  flight  of  stairs. 

The  immediate  and  prominent  symptoms  of  this  injury  are, 
intense  pain  in  the  abdomen,  rapidly  followed  by  collapse,  and 
aiigent  d^ire  to  pass  urine,  with  repeated  but  inefiPectual ' 
ittempts  to  void  any.  The  patient  sometimes  dies  at  this 
itage.  But  if  reaction  takes  place,  all  the  well-known  symp- 
toms of  peritonitis  rapidly  supervene,  and  a  fatal  result  is  sure 
to  ensue,  if  this  disease  be  not  arrested.  The  variety  of  peri- 
tonitis may,  or  may  not  be  of  the  most  sthenic  kind  ;  that  is, 
lifter  death  plastic  effusions  are  not  always  to  be  found  uniting 
the  abdominal  viscera  together,  or  forming  large  masses  of  lymph. 
Bat  that  kind  of  peritonitis  is  developed  which  is  commonlyas- 
jociated  with  the  most  fatal  results.  An  abundant  sero-pumlent 
sfi^ion  exists,  of  an  unorganisable  character,  which  bathes  the 
abdominal  viscera;  and,  in  a  few  cases,  it  appears  that  fluid 
auch  as  that  above  described  has  been  drawn  off  by  the  catheter 
irhen  introduced  along  the  urethra  and  through  the  rent  in 
the  bladder.  After  the  first  urgent  symptoms  have  passed  off, 
the  case  becomes  one  of  local  peritonitis,  and  the  usual  train  of 
phenomena  characterising  that  malady  appear  in  succession ; 


•  Mr.  Chaldecott's  patient ;  Proo.  Med.  and  Surp.  Journal,  184Q,  p.  333. 

t  Porter's  patient ;  the  case  related  by  F.  Rhynd,  Path,  and  Prac.  Obser- 
rationt  on  Strictures,  Sec.  8vo.  1849,  p.  48. 

t  Mr.  Syme's  patient ;  Contribuiium  to  the  Path,  and  Prac.  of  Surgery,  8vo. 
1S48,  p.  332.  Possibly  Dr.  Thorp's  case  should  be  added  to  those  of  recovery ; 
•ee  page  721. 
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the  only  indications  of  the  injury,  in  addition  to  those  of  peri- 
tonitis, being  the  immediate   effects  referable  to   the  tibciu 
injured.     Thus,  the  sufferer  continues  to   evince   a  constant 
desire  to  micturate,  and  a  few  drops  occasionally  pass  from  the 
urethra,  as  the  result  of  his  efforts.     Most  commonly,  however, 
not  a  drop  is  voided.     Urgent  tenesmus  is  another  most  dis- 
tressing symptom,  and  by  the  repeated  straining,  but  ineffectual 
attempts  to  def£ecate,  a  little  nrine  may  be  expelled.     From  this 
continued  desire  to  enaptj  the  bladder,  and  faUare  in  voiding 
urine,  the  surgeon  is  induced  to  pass  a  catheter.     As  no  im- 
pediment to  the  introduction  of  the  instrument  exists,  and  at 
perhaps  but  an  ounce  or  two  of  urine  flows  through  the  tube, 
the  catheter  is  pushed  further  into  the  pelvis,  and,  withooi 
doubt,  as  some  of  the  recorded  cases  demonstrate,  through  the 
laceration  in  the  posterior  wall  of  the  bladder  into  the  peritoneal 
cavity.     The  result  has  been  to  draw  off  a  very  lai^  quantitj 
of  fluid,  in  one  instance,  'between  five  and  six  pints ;  *  a  quan- 
tity of  nrine  which  it  is  difficult  to  believe  a  ruptured  bladder 
could  contain.    Yet  the  fluid  is  stated  to  have  appeared  dear 
and  normal.     In  some  cases,  the  fluid  drawn  off  by  the  catheter 
'  has  had  a  little  blood  mixed  with  it,  just  enough  to  give  it  t 
slight  tinge  of  red. 

This  injury  must  be  treated  like  peritonitis.  Suitable  treat- 
ment should  be  adopted  to  prevent  dilatation  of  the  bladder 
by  an  accumulation  of  urine,  the  necessity  for  the  patien 
voiding  it,  and  to  guard  against  the  possibility  of  repeated 
escape  of  the  secretion  through  the  laceration  into  the  perito- 
naeum. The  case  can  only  be  regarded  in  this  light  from  the 
first  moment  of  the  accident.  For  that  the  extravasation  (tf 
urine  into  the  peritonseum  must  excite  inflammation  of  the 
serous  membrane,  can  never  be  for  a  moment  doubted.  Postr 
mortem  examination  of  the  cases  sufficiently  attests  the  fact 
The  primary  effects  in  the  immediate  neighbourhood  of  the 
injured  viscus  are  seen  in  the  firm  union  of  the  serous  sur&oe^ 
and  in  effusions  of  plastic  lymph  which  completely  shut  off  the 
pelvic  region  from  the  larger  portion  of  the  great  peritoneal 
sac.  All  treatment  must  be  subservient  to  that  which  is  capable 
of  arresting  or  controlling  peritonitis.  None  can,  therefore,  w 
much  conduce  to  the  salvatiou  of  life,  as  that  which  effectnaUr 
limits  the  primary  influence  of  the  irritating  fluid  to  the  pelvic  re- 
gion. The  plan  of  treatment  commonly  adopted  in  cases  of  acut^ 
peritonitis  must  therefore  be  rigidly  carried  out  in  this  iujorj. 
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Upon  opium,  and  its  effects  upon  the  constitution,  our  chief 
reliance  must  be  placed.  The  patient  should  be  brought  under  the 
influence  of  opium  as  quickly  as  possible.  A  full  dose  of  tinc- 
tura  opii  or  liquor  opii  sedatirus,  in  a  little  camphor-julep,  must 
be  administered,  and  repeated  at  short  intervals,  if  the  abdo- 
minal pain  continues.  As  soon  as  the  pain  subsides,  the  quan- 
tity of  opium  may  be  diminished,  but  if  the  pain  increases, 
more  opium  is  required.  Food  of  every  kind  should  be  with- 
lield  for  twenty-four  or  even  forty-eight  hours  after  the  inflic- 
tion of  the  injury,  and  then  only  just  sufficient  to  sustain  life 
allowed.  A  safe  guide  to  the  supply  of  food  is  indicated  by  the 
wants  of  the  sufilerer,  and  unless  the  desire  for  nourishment  ia 
expressed,  it  is  better  to  withhold  it  until  the  necessity  is  pointed 
out  by  nature.  Small  pieces  of  ice  placed  in  the  mouth,  to 
allay  the  distressing  thirst,  may  be  permitted  to  the  patient  ad 
libUwin,  The  external  surface  of  the  body  must  be  kept  as  warm 
as  possible,  and  every  measure  adopted  to  promote  cutaneous 
perspiration.  The  abstraction  of  blood  by  means  of  leeches 
applied  over  the  region  of  the  injury,  may  in  some  cases  be 
desirable,  but  usually  the  attendant  prostration  scarcely  admits 
of  their  employment.  Cutaneous  local  counter-irritation  is 
beneficial,  and  warmth  and  moisture  applied  over  the  abdomen 
£ayour  the  functions  of  the  skin. 

The  conservation  of  the  urinary  bladder  in  a  state  of  complete 
conlaraction  and  repose  is  one  most  essential  step  towards  the 
healing  of  the  wound  in  its  walls.  The  surgeon  should  re- 
member that  the  secretion  of  urine  would  be  lessened,  and  the 
quantity,  perhaps,  become  very  small  indeed,  as  generally  occurs 
in  collapse  and  peritonitis.  Very  little  necessity,  therefore, 
exists  for  the  repeated  introduction  of  instrmnents,  in  order  to 
empty  the  bladder,  during  the  first  twenty-four,  or  even  forty- 
eight  hours,  after  the  injury.  A  perusal  of  the  recorded  cases  of 
ibis  Injury  vrill  not  fail  to  impress  the  reader  with  the  apparent 
want  of  caution  displayed  in  the  introduction  of  catheters 
beyond  the  neck  of  the  bladder,  also  of  the  danger  which  must 
accrue  when  a  metallic  catheter  is  pushed  far  into  the  cavity  of 
the  organ,  because  so  small  a  quantity  of  urine  passes  through 
it  when  it  is  really  in  the  bladder  and  only  there.  Will  an 
anatomist  believe  that  a  ruptured  bladder  can  contain  '  between 
five  and  six  pints  '  of  urine,  or  a  physiologist  that  this  quantity 
would  be  secreted  in  about  forty  hoars,  whiUt  the  patient  was 
suffering  &om  peritonitis,  the  result  of  extravasation  of  urine 
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into  the  peritoneal  cavity  ?  The  inference,  with  the  majority 
of  readers,  woold  be,  that  the  catheter  had  passed  through  the 
rent  in  the  riscns,  and  removed  the  seroos  effosion  togeihffr  with 
the  eztravasated  urine  from  the  peritonffiom.  The  chief  point, 
therefore,  with  the  snrgeon  mnst  be  to  maintain  the  contracted 
state  of  the  bladder,  because  in  this  condition  the  edges  of  the 
rent  remain  in  close  approximation.  And  for  another  reasoa 
too.  In  a  hollow  viscus,  constructed  as  the  urinary  bladder, 
the  mucous  membrane  holds  a  somewhat  variable  position  to 
the  other  tissues  of  which  the  organ  is  composed.  The  loose 
attachments  of  this  membrane  admit  of  a  variation  in  its  rela- 
tions; to  that  tissue  with  which  it  is  in  immediate  connection, 
during  the  opposite  conditions  of  extreme  distension  and  con- 
traction. So  that  when  all  the  coats  are  torn  through,  in  t 
line  perfectly  corresponding  at  the  moment  of  extreme  te^k- 
laon,  the  non-contractile  mucous  coat  might  overlie  the  aperture 
in  the  other  tunics,  when  the  viscns  is  empty,  and  thus  form  t 
ping  or  valve  to  assist  in  preventing  the  farther  escape  of  urine 
through  the  laceration.  And  furthermore,  the  rent  would 
assume  very  different  proportions  or  dimensions  in  a  dilated 
and  contracted  state  of  the  organ. 

In  order,  therefore,  to  guard  the  patient  against  any  injnrj 
which  may  arise  from  the  catheter  being  pushed  through  the 
lacerated  opening  in  the  bladder,  a  lai^e  flexible  instrument 
should  be  used,  which  has  an  opening  at  the  extreme  point,  and 
not  at  the  sides  near  the  end,  as  the  catheter  in  ordinary  xise 
has.  The  flow  of  half  an  ounce  of  urine,  or  even  less,  through 
such  an  instrument  is  sufficient  to  satisfy  the  operator  that  the 
bladder  contains  no  more.  The  surgeon  must  satisfy  himself 
upon  physiological  principles  regarding  the  quantity  of  urine 
drawn  off,  and  not  calculate  upon  a  very  abundant  secretion. 
Should  the  catheter  be  secured  in  the  urethra?  If  its  point 
could  be  fixed  just  within  the  orifice  of  the  bladder,  the  urine 
as  secreted  would  drop  fi*om  the  open  end,  and  all  danger  of  its 
entering  the  peritoneal  cavity  would  be  thus  avoided.  But  if 
there  be  any  risk  of  introducing  it  too  far,  or  of  leaving  it  even 
in  the  rent,  it  is  clear  that  the  repeated  introduction  of  the 
instrument  is  preferable.  A  reply  to  this  query  must  then,  I 
thiuk,  be  submitted  to  the  judgment  of  the  surgeon.  The  patient 
must  not,  on  any  account,  be  allowed  to  make  a  voluntary  effort 
to  micturate ;  and  the  use  of  the  catheter  should  be  persisted  in 
for  not  less  than  fourteen  days  after  the  receipt  of  the  injury. 
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It  should  be  here  stated  that  many  surgeons  doubt  the  possi- 
bility of  recovery  after  rupture  of  the  bladder  and  its  peritoneal 
covering,  that  is  to  say,  after  extravasation  of  urine  into  the 
peritoneal  cavity.  Readers  interested  in  this  subject  may 
refer  to  the  controversy  between  Dr.  Eben  Watson  •  and  Dr. 
Gillespie  t  on  Mr.  Chaldecott's  case.  A  paper  on  this  injury 
by  Dr.  Harrison  J  is  of  great  interest.  Recently,  Dr.  Thorp  § 
has  published  a  case  *  in  which  the  peritoneal  sac  was 
washed  out  with  tepid  water  injected  through  the  rent  in  the 
cn^au '  ending  in  recovery !  It  is  to  be  much  r^retted  that 
only  the  local  symptoms  of  the  injury  are  fully  detailed.  We 
vainly  search  in  the  account  of  the  first  two  days  after  the 
injury  for  those  constitutional  symptoms  of  extravasation  of 
urine  into  the  peritonseum  which  are  so  constantly  present  after 
that  occurrence.  This  omission  is  most  unfortunate,  after  the 
introductory  observations  which  precede  the  recital  of  the  case. 

The  urinary  bladder  has  been  ruptured  by  the  same  local 
cause  as  produced  a  &actuxe  of  the  pelvis.  This  result  has  hap- 
pened without  the  frag^ments  of  the  bones  inflicting  the  injury  to 
the  viscns.  An  instance  of  this  injury  is  related  by  Mr.  Partridge, 
in  the  Pathological  TVansactiwia,  vol.  v.  p.  194.  The  conse- 
quences of  these  injuries  are  usually  so  severe  that  the  prog- 
nosis is  most  unfavourable.  The  treatment  of  the  case  will  not 
differ  from  that  before  described. 

2.  Foreign  bodies  may  inflict  injuries  on  the  urinary  bladder, 
after  penetration  of  the  abdominal  walls ;  from  the  neigh- 
bouring canals ;  or  &om  the  excretory  canal,  the  urethra ; 
and,  lastly,  fragments  of  the  pelvic  bones  may  lacerate  or  pene- 
trate its  walls. 

Penetrating  wounds  of  the  abdominal  walls  produced  by 
projectiles  from  fire-arms,  bayonet  and  sword  thrusts,  nails, 
spikes,  the  horns  of  animals,  or  surgical  instruments,  may 
extend  into  the  urinary  bladder.  BuUets  have  lodged  in  this 
viscuB,  and  remained  in  its  cavity  sufficiently  long  to  become 
covered  with  deposits  from  the  urine.     Some  interesting  cases 


*  Edmbwyh  Monthly  Journal,  1848;  the  vol.  for  1849;  and  thti    Glasgow 
Medical  Journal^  1859. 
t  Edinimrgh  Motithhf  Journal,  1850. 
I  Dublin  Journal  of  Medical  Science,  18,%,  vol.  ix.  p.  349. 
\  Dublin  QuarUily  JourrMl,  166-^,  p.  306. 
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are  related  by  Mr.  Quthrie,*  to  which,  and  to  the  CBBSk'p 
Gdn-rhot  Wopkbs  and  on  Injubies  op  the  AnDOMEH,  we  ma 
refer  the  reader. 

Iron  or  wooden  stakes  which  have  entered  at  or  near  tlw 
aiuts,  aft<»r  penetrating  the  walls  of  the  rectum,  may  perforate 
the  urinary  bladder.     Injuries  of  this  kind  are  on  reisord. 

A  mrr  oingiilar  au>e  i^  r*xotd«d  liy  Mr.  Pre»cott  newett,  in  whieb  tk) 
rectum  and  urinary  bUdil^^r  were  tnuiftfixed  by  tbe  patient  fnllJiig  upoo  Ai 
brokuD  1e^  of  a  chair.  L)e»tb  ro«ultt*d  in  thie  cow  from  peritonitiA,  ansiiif  6«i 
exLiHTMAtioQ  of  urine  iuto  the  peritoueol  cnvity.t  But  a  caw  has  im 
described  io  me  by  my  Mend  Mr.  I)u^,  of  Slouph,  in  which  raoorej  k4 
place.  A  luou  forty-six  years  old,  whilst  at  play  with  a  companioa,  wa»  yoM 
ott' a  cartloAil  of  fa^ot^  and  fell  on  to  a  pointed  atako  which  had  bwodrha 
into  Ui«  eKftb.  This,  passing'  through  the  anii«,  tnmtfSxtHl  the  walls  of  iW 
rectum,  and  tore  the  ptwterior  reginri  of  the  bUdder  immeMlintely  Vhiixl  tbi 
proetato  gland.  The  indi-'X-lingfr  whs  paesod  into  the  blacidur  tUrougli  tbj 
wound.  The  man  complained  of  intense  puio.  He  was  bled,  and  a  full  i 
opium  sduiim^tonid.  Mustard  cataplnsms  and  fomentations  were  applied  < 
the  abdomen.  lie  whs  kept  in  bod,  and  in  two  months  aft«r  the  injanrl 
uriiw  waa  voided  by  the  urethra. 

Sounds,  catheters,  and  lithotrites,  if  employed  without 
care,  may  be  thrust  through  the  walls  of  the  bladder.      Ferfoi 
tions  may  1m?  made  in  the  bladder  with  catheters,  under 
impression  that  the  patient  is  suffering  from  retention  of  i 
whilst  effusion  into  the  abdomen  is  the  real  cause  of  the : 

U.  Velponu  states,  that  he  baa  known  this  nccideot  to  occur  at  one  of  t 
large  hrapitals  Id  l^s.    The  patdent  was  sotmdod,  and  no  nriae  cmm«  »« 
they  pushed  with   greater  force,  and  a  vety  Urge   quantity  of  eerous 
(»»cnped.     Thia  was  a  caw  of  amitas,  and  tht}  inAiruinent  had  penetrated  I 
pvritonirum.     M.  \'i*lp*an,  addtt, '  I  was  a«^nt  for  tliree  times  in  18iS2  to  i 
caHd),  and  I  then  saw  bow  very  easy  it  would  have  been  to   have  made  i 
mistake.     Ono  of  tho  patients  bad  not  pa«9ed  sny  urine  for  four  daya,  sodl 
bii  hypojrBatriuni  v<iry  much  disi^'ndod.     I  found  the  bladder  eoiptr.     Ded 
the  aame  day,  in  con«fqitence  of  an  intestinal  rupture,  from  external 
which  caused  the  etlusion.'  t 


In  the  use  of  instruments  dnring  parturition,  direct  inja 
may  be  inflicted  on  the  bladder ;  or  secondaTy  miftchief 
arise  by  violent  contusion  of  the  part,  causing  extensire 
ing.     And  if  care  be  not  observed  to  ascertain  whether  tUj 


slong^ 


*    Cimmnitarin  on  the  Surgery  of  the   War,  Gth  edit  1863,  pp,  67i}  <tlBf| 
alm»  Med-Chir.  Tram.  vol.  ixxiii.  pp.  Ifl7,  198, 
t   TrotiA.  o/Ou  Path.  Soe.  of  London,  vol  L  p.  162. 
I  Velpe&o,  Traiti  complet  WAjiat.  cftir.  gfn.  el  topograph,  dn  Corp»  Anmwm. 
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Uadder  is  distended,  the  passage  of  the  child's  head  ia  labotir 
may  cause  it  to  burst.  The  treatment,  however,  of  the  conse- 
quences of  such  injuries,  will  be  described  in  another  essay 
(SmetoiCAL  Diseases  of  Woken). 

Cases  are  on  record,  and  hare  occurred  in  my  own  experience, 
in  which  fragments  of  the  pelvic  bones,  the  result  of  &acture, 
Itave  penetrated  this  viscus,  causing  a  fatal  issue  &om  eztrava- 
ntioii  of  urine. 

8.  The  urinary  bladder  is  sometimes  ruptured  by  an  accumu- 
lation of  secretion.  Cases  of  this  kind  are,  however,  very  rare. 
The  injury  occurs  in  fcetal  life  and  in  the  adult. 

Hr.  Wilkinson  King  has  published  the  report  of  a  case  of 
fastoB  in  which  the  bladder  was  burst  by  accumulated  urinary 
■ecretion.  It  happened  in  consequence  of  the  urethra  being 
Wmgenitally  impervious.*  Also,  cases  bearing  on  this  subject 
sre  related  by  Dr.  Robert  Lee.t  In  the  Museum  of  the  Royal 
College  of  Surgeons,  there  is  a  preparation  {No.  1,967)  of  *  the 
Idadder  of  a  woman  which  burst  near  the  entrance  of  the 
vreter,  in  coi^equence  of  neglected  retention  of  urine.'    See 

I>I8EASES  OF  THE  UbUTABT  OfiOANS. 

Dislocation  of  portions  of  the  urinary  bladder  forming  hernial 
tumours  in  the  scrotum,  is  noticed  in  the  essay  on  Diseases 
or  THE  Ukina£T  Oboai7S.  a  remarkable  case  is  recorded  in  the 
Palhologiccd  Transactions,  vol.  iv.  p.  187,  illustrated  by  woodcuts. 

Foreign  bodies  in  the  bladder. — The  following  remarks  apply 
to  foreign  bodies  introduced  into  the  bladder  along  the  urethra. 

Portions  of  catheters  and  bougies,  metallic  or  flexible ;  pieces 
of  straw,  of  tobacco-pipe,  pen-holders,  hair-pins,  a  piece  of 
French  chalk,  of  slate-pencil,  a  bodkin-case; — these  are  all 
articles  which  have  been  removed  from  the  bladder  or  urethra. 

If  the  foreign  body  remains  long  in  the  bladder,  it  generally 
becomes  coated  with  deposits  from  the  urine. 

Id  1829  a  Mulor  was  in  Guy's  Hospital,  under  the  care  of  Mr.  B.  B.  Cooper. 
Three  months  before,  a  portion  of  a  bougie  which  he  was  using  broke  off, 
•od  renuuned  in  the  bladder.  After  manj  ineffectual  attempts  to  remove  it 
vith  the  forceps  had  been  made,  Mr.  Cooper  performed  the  usual  lateral  opera- 
tion o(  lithotomy.    The  piece  uf  bougie,  coated  with  phosphates,  was  removed. 


•  Gtty'a  HoapUal  ReporU,  vol.  ii.  1837,  p.  608. 
t  Med.-Chir.  Trans,  vol.  xiz.  pp.  238  et  seq. 
Sax 
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The  mui,  howATer,  vub««)tient1r  wuk  from  (liwnne  of  the  kidoeTf^  Thif^  cu* 
b  rvlntod  in  tim/'a  IttttpiUil  JttporU,  1644i  p.  170,  and  tbo  pittc«  of  ^ugWiiq 
tlie  liospital  uiiueuin. 

Catheters  made  of  gutta-percha  become    by  age  and 
rather  brittle. 

A  mui  was  ftdmittr-il  into  GurV  HospiUI  under  rit  cure,  who,  after  bftti 
u*ed  an  inntnitnent  of  iliti  Tnaterinl  fur  !>onie  time,  brttbe  aft  b  pi?cc  uf  tlwc 
iw  hn  vm  removing  it  from  the  blndtler.     He  soon  foU  incoDTenieace  I 
and  on  era  mi  notion  it  wo.-*  na-dly  felt  with  a  sotind,  as  wpH  as  Mmc  i 
whii'h  had  bo«ti  depo»it«d  on  it.     I  iDtrodiiced  a  lithotrito,  and  snccuedcd  b 
bnNikiug  the  tabe  in  pieces.     The  hnfrnienta  were  voided  with  the  uiio*  I 
the  ordinary  act  of  micturition,  and  the  patient  was  eotiroly  relttved  of  I 
tlifflciiUy. 

An  elderly  man,  who  had  been  in  the  habit  of  introdncing  a  silver  catheic 
imd  retuininht  it  for  same  time,  when  iu  bed,  full  asleep,  and  rolling  over,  farab 
the  imtrumeDt.  About  half  wa«  withdrawn,  leaving-  the  reuuimli-r  paitlii 
the  bladder  and  partly  in  th*i  urethra.  I  introduced  a  loo^  pair  ol  fon-eptl 
the  urethra,  and  fixing  the  catheter  by  pi-eA«ure  in  the  perirueutn,  waa  abl»| 
gnup  the  tiibe  and  extract  it.  Furtuuntely  tliu  broken  end  of  the  metal  i 
TUther  rough  and  iilightly  bent  at  the  «ite  of  fracture,  which  afforded  a  { 
hold  for  the  forcepa. 

Mr.  UL  Norris  sent  to  Sir  Astley  Cooper  a  number  of  calculi  formed  Bpsl 
piece  of  Mraw.     The  patient  from  whom  they  were  removed  hnd  be«  iai 
habit  of  inmtducing  a  tube  of  ibin  material  to  empty  hi«  blwlder' 

In  the  Museum  of  Guy'e  Hospiial  lhoi-«  is  the  section  of  a  lAr:ge  calculiusf 
nucleus  of  which  conHJiits  of  h  portion  of  tnbncro-pipe.  .Sir  Astley  Coopar  ■ 
to  relate  a  cane  in  which  the  nucleus  was  a  nlrer  toothpielct 

A  man  entered  Guy's  Hospital,  under  my  care,  who  had  pafi»ed  the  woods 
haodle  of  a  magnum-bonum  steel-pen  into  his  urethra  and  bhulder,  with  I 
view  to  stir  up  some  sediment  which  he  believed  to  be  therein.  Many  stteoifl 
were  made  with  difTerently-shappd  fon-eps  to  extract  it.  None  of  them  bdd| 
mtHiHently  firmly  to  allow  it  to  be  pulled  from  under  the  pubic  arch.  Itii 
wArt  (li)»tini:tly  felt  through  the  walls  of  tbf"  urethra  in  front  of  the 
I;  waji  necetutLry  lo  upeu  this  caual  at  that  point,  and  then  it  wu 
removed. 

Incised  wonndsofthe  urethra  and  corpus  spongiosum  nretbfl 
Ileal  very  quickly,  and  experience  has  shown  that  the  remo 
of  bodies  imjuicted  in  the  urethra  is  accomplished  with  lessiB 
jur}'  to  the  canal  by  external  incision  Uian  by  subjecting  tl# 
patient  to  the  risk  of  lacerating  the  tissues  by  the  use  of  for 
and  the  pressure  exerted  by  the  foreign  body  to  be  removed 

The  direction  of  uU  iucisiona  should  be  parallel  with  the  '. 
axis  of  the  urethra  j  the  opening  iu  the  integtiments  should 


*  A  nlation  of  the  case,  and  a  drawing  of  the  atoaea,  ia  given  in  the  i 
Sofital  Heporit,  1A40,  p.  241. 

t  G\ty'»  Hoy'ital  Sejwrtt,  1837,  p.  2"3. 
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larger  than  in  the  corpus  spongiosum,  and  that  in  the  last 
structure  longer  than  in  the  sub-mucous  tissues  and  mucous 
membrane.  The  edges  of  the  wound  are  on  no  account  to  be 
brought  together  with  sutures,  but  it  should  be  allowed  to  heal 
by  granulation.  There  is  no  necessity  for  the  introduction  of  a 
catheter. 

Ad  appIicatioD  was  made  to  the  late  Mr.  Arerj  to  remore  from  a  man's 
nretlira,  a  two-pronged  wire  bair-pio,  such  as  ladies  employ  to  arrange  their  hair. 
The  patient  had  introduced  it  with  the  bent  end  foremost,  and  when  he  let 
go  of  the  pointed  ends  they  sprang*  sideways,  and  became  impacted  in  the  walls 
of  the  urethra  at  some  distance  from  its  ori&ce.  Mr.  Avery  introduced  a 
metallic  tube  into  the  urethra,  pressed  the  points  of  the  pin  together,  and 
conducted  them  into  the  tube,  where  they  became  fixed ;  both  the  tube  and 
pin  were  then  easily  withdrawn. 

But  the  strant^est  thing  to  introduce  into  this  canal  was  a  piece  of  French 
dialk,  scraped  to  a  convenient  size  and  shape.  At  its  middle,  one  end  of  a 
piece  of  string  was  tied,  and  to  the  other  end  of  the  string  the  half  of  a 
common  shoe-horn.  The  man  actually  came  into  Qny's  Hospital  with  this 
dangling  from  his  penia.    Mr.  Thomas  Callaway  removed  the  chalk. 

Women  occaaionally  introduce  foreign  bodies  into  the  bladder. 
The  comparative  shortness  of  the  urethra  enables  the  surgeon 
io  remove  them  with  greater  facility  than  in  the  male  sex.  The 
operation  may  be  accomplished  afler  dilatation  of  the  canal, 
when  attempts  made  before  have  failed.*  Mr.  Steel  removed 
from,  the  bladder  of  a  girl  a  bone  bodkin-case,  with  a  piece  of 
thread  tied  around  its  middle.f 

Foreign  bodies  occasionally  pass  from  the  urethra,  the  en- 
trance of  which  into  the  canal  is  not  always  explicable. 

An  interesting  case  of  this  kind  was  one  in  which  the  substance  seemed  to  be 
A  fish-bone,  which  was  voided  by  a  patient  who  was  under  the  observation  of  Mr. 
B.  Cooper.  It  is  recorded  in  Guy's  Hospital  Reports,  1841,  p.  189.  Mr.  Alfred 
Roberts,  of  Sydney,  sent  to  Guy's  Hospital  Museum  a  piece  of  slate-pencil  which 
had  been  removed  from  the  bladder,  and  which,  as  that  gentleman  states,  is 
proved  to  have  entered  the  bladder  from  a  neighbouring  viscus. 

The  presence  of  a  foreign  body  in  the  bladder  having  been 
detected,  it  must  be  removed.  In  the  female  this  may  be 
accomplished  by  dilating  the  meatus,  and  making  use  of  forceps 
especially  adapted  to  seize  and  retain  the  body.  It  may  per- 
haps be  broken  with  a  lithotrite.  In  the  male  the  length  of  the 
urethra  precludes  the  hope  of  extracting  a  foreign   body  from 

•  See  Med.-Chir.  TranaactioiiSj  vols.  viii.  and  xii.  j  two  papers  by  Sir  Astley 
Cooper. 

t  Guy's  Hospital  Heporls,  1853,  p.  316. 


the  bladder  by  means  of  forceps  inlrodaced  along  the  canal ; 
but  it  may  be  crushed  with  a  lithotrite,  and  the  fhigrmcnt*  aiWr- 
wurds  expelled.  If  this  cannot  be  doue,  an  iiieision  way  W 
mftde  in  the  centre  of  the  pcrimcum,  the  urethra  o{>eDed»  and 
the  extraneous  body  removed  by  dilating  the  profltatic  r-  r- 
of  the  canal ;  or  the  ueua!  operation  of  opening  the  bla-i. 
in  the  lateral  operation  for  lithotomy,  can  be  performed. 

Injuria  of  the  urethra. — 1.  Simple  intised  wimnd*of  Ikt  vr/thn 
readily  heal  when  longitudinal.  Such  wounds  are  dangcTom 
in  proportion  to  their  depth,  as  regards  their  direction,  aod  thi 
tissues  (vhioh  may  be  implicated  in  tbe  injury. 

A  mnn,  fifty-two  yeaw  old,  was  admitted  iuto  Clay's  Hospital,  noder  nijl 
in  1855,  who  bod  fallon  upon  a  cbistl  a  few  days  before  adrntMna.  tVt 
instrument  had  iDflicried  n  wound  at  tbe  back  part  of  tlie  wrotutD)  and  nt  n 
tlie  urcithnv,  Wh^n  admitted,  the  iinsnm  of  Ibe  iicr»>tiim,  penu, 
Hod  hypogastric  reij-ion  of  tbe  abdomen,  were  intiUr»t«i  witb  uiiat,  mad  1 
integuments  gnn^noua  in  sereral  points,  Fri.'e  inpiMons  were  made  into  ik 
connective  tisBUo  of  tbo  n-gioiw  involved  in  tbe  dweajw;  but,  in  spits  itftU 
libernl  administration  of  atiniuU  and  opium,  be  bei'aine  dcliriouft,  and  ifi»l 
within  a  fortni{*Iit  after  lln»  rwfipt  of  tbe  Injury.  The  rule  in  all  like  eaa»« 
to  prevent  the  uiliUration  of  the  tissue?  with  urine;  and  tliArpfon*  there  can  W  u 
objection  to  enlarge  the  external  wonnd,  if  there  bo  tlie  aliffbtasl  reaaoD  t"  tar 
that  this  Becreliou  may  bcoomo  oxtraviisnt^'d.  The  man  wUo«e  awe  is  rrU;'! 
above  died  from  the  efl'ects  of  exlravaaaiion  of  iirine,  namt^ly,  j."  . 
and  had  he  sooner  applied  for  relief,  II  i^  quite  possible  he  might  have  .: .  _ 

Cojifiwed  and  lacerated  wounds  of  the  urethra. — Injuries  inci- 
dental to  tbe  femiUc  urethra  are  rare.  It  is  so  short  liud  »o  wdl 
I>rotected  by  the  snrrotmding  part*,  that  contusions  which 
would  cause  laceration  of  this  canal  in  the  male,  genwuIlT 
produce  their  influence  on  the  vagina  or  a  part  of  the  ruin. 
It  is  liable  to  injury  in  the  treatment  of  difficnit  parturiti<jii, 
the  effects  of  wliich  are  shown  in  the  existence  of  fiituloM 
comma nications  between  this  canal  and  tbe  vagina-  Thr 
treatment  of  snch  cases  is  described  in  another  pt&rt  of  thii 

work  (SUKGICAL  DiSKARES  OP  WoMEN). 

But  the  urethra  of  the  male  is  often  lacerated,  at  any  a(^ 
especially  in  boylu>od  or  youth.  The  injury  b  produced  by 
violently  striking  the  perinroum  in  falling  atrtride  a  firm  re«il- 
ing  body^  sucli  as  the  top  rail  of  an  iron  or  woiMlen  fence,  the 
back  of  a  chair,  the  sharp  edge  or  comer  of  a  box,  or  of  «»j 
hard  body,  in  fa<!t,  which  jtjst  fits  the  'crut<;h'  or  perixieil 
region.     The  urethra  is  uufortimately  so  placed  as   to  recen* 


♦he  fiill  violence  of  such  a  blow.  For,  between  the  pubic  arch 
above  and  the  resisting-  body  below,  it  ia  violently  driven  against 
the  former,  and  beconwa  torn  transversely.  It  may  even  be 
completely  severed.  In  this  ciute  the  continuity  of  the  mucous 
membrane  is  destroyed,  and  if  the  surrounding  parts  be  much 
detached  firom  their  tuBciul  connections,  the  two  torn  exti'emi- 
tiea  of  the  urcthi*a  lie  widely  apart  from  one  another.  The 
poi*tion  of  the  canal  most  frequently  torn  in  this  manner  is 
tiiat  which  is  placed  in  relation  to  the  deep  perineal  fascia, 
and  the  rent  may  be  anterior  or  posterior  to  this  structure. 
The  greatest  risk  to  life  attends  the  liwt  variety ;  for  if  extra- 
Tasation  of  urine  takes  place  into  the  connective  tissue  of  the 
pelvis,  the  danger  of  intrai>e!vic  suppuration  and  peritonitis  is 
iizuiiinent. 

The  simplest  form  of  Injury  to  the  urethra  very  often  happens 
to  boys,  who  in  climbing  over  railings  fall  asti'ide  the  topmost 
bar.  A  little  blood  flows  from  the  iuvthi*a,  as  the  immediate 
result  of  the  injury ;  aud,  after  the  lapse  of  a  few  hours,  the 
scrotum,  becomes  ecchymosed  and  swollen.  The  urine  voided 
by  the  efforts  of  the  jMitient  804>n  after  the  receipt  of  the  injury 
is  often  bhHjUWss,  or  but  slightly  tijiged  with  bloid.  Its  contact 
vrith  the  abraded  surface  gives  pain,  and,  in  consequence,  the 
child  in  averse  to  repeat  the  effort.  In  oourse  of  time,  however, 
he  is  impelled  by  an  urgent  desire  to  empty  the  bladder.  Such 
attempts  being  fruitless,  a  sui^eon  is  called,  and  his  assistance 
is  required  to  relieve  the  bladder  of  its  contents.  The  retention 
of  urine  is  caused  partly  by  the  effusion  of  blood  into  the  cells 
of  the  corpus  spongiosum  m'ethroe  aud  surrounding  tissues,  and 
partly  by  inflammatory  effusion  in  the  immediate  neighbour- 
hood of  the  wounded  mucous  membrane.  Great  caution,  cure, 
and  gentleness  are  required  in  the  introduction  of  an  instrument. 
It  should  be,  at  first,  a  flexible  cathet*:r  without  the  etilette. 
Failing  to  introduce  this,  the  stilette  may  be  inserted ;  and  if 
the  obstacle  be  still  in8Ui>erable,  a  metallic  catheter  must  be 
employed.  The  introduction  of  the  instrument  is  sometimes 
facilitated  by  gently  pressing  the  point  against  the  superior 
wall  of  the  uretlira.  A  catheter  should  not  be  secured  in  the 
bladder,  for  when  this  is  dune,  the  urine  may  ooze  along  the 
canal,  by  the  sides  of  the  instrument,  and  become  extravasated 
into  the  tissues  about  the  site  of  the  laceration.  Besides,  the 
presence  of  the  instrument  stretches  the  urethiu,  and  tends 
to    keep   the   divided    tissues    apart.     Warm    fomentutious  or 


evaporating  lotions  should  be  applitnl  to  the  contused  reni<«fi^ 
If  there  be  continued  lia*inorrliage,  the  local  application  of  kt 
h  indicated. 

Tbe  foUowint;  case  is  ft  good  UliiintmtiaD  of  the  sytnptomii,  the  trMtnm^  ■! 

its  bappy  results,  of  &  contiued  n-nnnd  of  the  urcthm.     A  man  tliutTH 

jvtLTti  old  fell  BMtrido  ihi;  liot^k  of  n  cliiiir,  snd  Terv  Boon  «fl«rw*rds  paanl  I 

fntm  the  urethra.     Five  hours  nfter  the  receipt  of  tbe  injurj  he  ' 

into  Gtiy'B  HnM|nul.     The  hliuld.T  wrts  distendL^t.  blood  fl«^tw«J  iton  At 

urt-thiK,  nnd  he  wns  sufTeriiig   much  from    IochI  ^min.     I   tnirodiaosd  •  Imf 

^vx\h\e  catheter,  through  which  the  urine  flowed  fret'Iy  withoai  blood. 

vaa  secured  to  the  penis,  and  alloved  to  remKin  in  tht;  bladder  tbe 

auccoediii^  days.     Th^  catheter  was  thtm  withdrawn,  as  tbe  urine 

pA-sA  through  it;   hut    I  wu    unable  to  introduce   sjiotber.     Tbe  io 

get^nied  to  ruu  behind  the  prostate  gland.     As  the  man  could  not  Toid  i 

incited  the  periDEeum  ttlong  the  line  of  the  ruph£.     This  region  cnnuin« 

extrftTasated  blood,  snd  tKe  urine  flowfd  freely  from  the  witund. 

pfoceeded  satisfactorily  uutil  the  uxth  day  after  tbe  operation,  wbflt 

bcmorrhape  occurred.     It  was  arrested  by  applying  add  and  praanus.    Allh 

end  of  a  month  after  the  iiijury  thti  p^mnefU  wouml  was  entirely  idoaadr  sad  tl 

the  urine  voided  by  the  urethra.     When  he  left  the  fauepital    thorp  *■•  it 

contraction  of  the  urethra,  for  I  could  p&ss  a  Urge  metallic  sound  vitim 

causing  any  pdin. 

The  most  extensive  injury  to  the  urethra  snd  BiuToandiite 
parts  may  exist  without  there  being  any  indications  in  iht 
}»eriueal  region  for  some  tixae  after  the  accident. 

A  young  man  was  brought  into  the  hospital  who  had  fallen  astiids  nw  4 
the  large  hooks  which  conntfct  railway  carriages.  A  few  boots  aftsc  Ai 
accident  the  perineum  shoTved  no  signs  of  injury,  and  a  little  blood  only  ftmi. 
per  urethrmn.  lie  desired  to  oiicturate;  made  oa  attempt  to  amply  t^ 
bliidder,  but  failed  to  paM  a  drop  of  uriue.  I  iutroditced  a  6exibte  ca&b<M 
without  difficulty,  and  drew  off  an  ordinary  amount  of  urine  ting«d  witk  Um& 
1  withdrew  the  catheter,  surmiifing  that  no  impediment  would  •ubsefwaiLj 
arise  to  prevent  the  introductiou  of  an  instmmeut.  However.  greaUy  la  oy 
disappointment,  the  next  time  micturition  was  de»red,  the  patient  was  aoaVt 
to  poaa  a  drop  nf  urine,  and  a  cathctor  could  not  be  introduced  Into  the  Uadict 
During  the  intt-rval  whioh  hod  now  elapsed  auce  the  introduction  of  Iks 
catheter,  the  integuments  of  the  perimeum  and  scrcttum  had  becnne  sttiiy- 
mused,  swoUenf  and  painful  on  pressure.  An  incision  was  mad*  tluOTifb  tb* 
integuments  along  the  whole  extent  of  the  raphS,  and  the  aerarity  d  tbt 
injuiy  was  at  once  detected  by  gentle  examination  with  the  tingMr,  Dm 
tiasues,  covered  hy  the  intcguuiunts,  were  extensively  torn*  the  praetate  g1ia4 
could  be  felt ;  hut  as  a  very  largn  quantity  of  exiravaaatad  Mood  fillsd  tbt 
perineum,  the  wound  of  the  urethra  was  not  discovermble.  Soos 
perineum  had  been  incised  tbe  urine  escaped  at  the  wound,  suppuraUna 
e'^tabhshed,  and  cicatrisation  proceeded  favourably.  The  man  wae  able  to 
WDlvr  from  the  un?thra  in  a  very  good  stn-am.  After  a  time,  h^jwrfcr, 
cii-atrix  of  the  urethra  contracted,  and  a  phoxphatic  calculus  foniivd  in  tW 
bladder.    This  was  extracted  by  the  lateral  operation;    tbe  wound   baakd 


(&\'ourablv,  nnd  the  man  possod  wnter  io  a  very  good  etrciun  wlicn  I  lant  ftiw 
him.  In  thia  cftse,  ii  is  uot  prolmble  that  the  orethts  wna  completely  divided 
tnuiBTersely. 

The  following  catiR  is  one  of  complete  tranarerae  diviiiion  of  the  urelkrn  iu 
the  perinifium.  A  boy,  fLiurt^en  yewrs  old,  was  broujirht  into  GuyV  Ilonpit4»l  iti 
Jnnunrr  18WJ,  The  penis.  Krnturo,  periiiURunif  and  hypi>gnjtric  retrion  wery 
bUL-lf  Kith  cti'uRed  blond.  Ut-WntioD  of  uiiue  bod  exiai(?d  many  boiire,  and  the 
diittt>nded  blfuldur  cniiikt  bi;  Tett,  a-i  high  aM  the  utiibilicuK.  Thin  injury  hud 
befn  produced  by  a  fidl  vtridit  a  mil.  ThHro  v.-{u\  nut  i-ven  a  acratch  i>u  tho 
intvguiuenl^  aiiywhtfre.  Of  cjurst^,  au  iittempt  wao  niude  Ui  ptit»  &  catheter, 
but  itL'nuld  not  bL>  iTitrodiicetJ  into  the  bladder.  I  therefore  made  aa  incixinn 
Along  the  line  of  the  ritphtJ,  and  the  urine  eoon  began  tn  triclile  away ;  hut  I 
was  iinable  to  discover  the  vMiical  end  of  the  urethro.  All  the  urine  passpd 
through  the  peiincal  wound  fur  eonie  wecliF),  but,  by  degmen,  thruugb  the 
wholu  length  of  the  urethra.  Only  a  few  drrijw  i*M-a}>ed  hy  a  lialulotis  opetiin?  in 
the  purinieutn.  After  unsucceasful  ottempta  to  close  this,  I  divided  tlio  jwri- 
nieniu  and  urethra  npiin  a  groiired  -ttafT,  and  introduced  a  flvTible  entheter.  iu 
tho  hope  that  the  ur<>thrft  might  be  ci^tubliEtbed  by  ht-aling  over  it.  In  thi»<  t 
was  diejippoiutcd ;  and  tho  boy  left  ttte  hmpital  with  the  urethra  contriu-tt'tl, 
and  the  urine  pa^in^  out  of  the  pcnufnl  [i»tiilii.  He  next  entered  another 
Bietrapolitaii  ho!>pilal,  wht^rv  the  tiiiTgi-oo,  hy  tin*  |ierforniaiice  of  an  operatlua 
riniilar  to  that  above  described,  succeeded  io  cbfting  the  fistula,  re-eetablishing 
the  urethra  nnd  keeping  it  pervious,  m  long  as  inntrumenta  were  daily  employed 
to  prevent  contraction.  The  hoy  left  the  bofipital,  neglected  to  pass  tho  bougie, 
and  the  urrthra  contracted.  lie  then  futTurcd  from  rftt-nliun  uf  urine ;  a  No.  L 
catheter  was  piutaed,  nni]  by  increasing  the  fiize  of  thi>  in»tniment  the  urethra 
was  dilated,  rriuary  abfceases  aubaequently  formed  in  the  periiiivuni,  Hstulie 
were  establuthed,  and  to  cure  these  the  perinwum  wm  divided  a»  Iwfore.  Thia 
wound  never  entirely  closed ;  he  was  ogain  admitted  into  Ouy's  Hoepitiil, 
ntffcring  with  Btricture  and  perineal  tistultc,  and  left  it  only  slightly  ruUe^ed, 
In  April  ISW,  hu  agaJn  came  under  my  rare.  The  hint  few  luouths  he  hud 
pMsed  in  great  distreda.  Thtre  witg  a  suiall  lixtula  in  the  perina'uni,  through 
which  he  voided  all  the  urine.  1  could  not  puss  an  inHtrumt'nt  along  the 
urethra  beyond  the  perinjenrn.  Tlie  canal  wim  quite  plnscd.  From  the  perinrnl 
OdtiUa  a  prv»be  readily  passed  into  the  bladder.  That  viecus  wae  inHamed,  snd  his 
constitutional  powers  woro  very  low.  I  divided  the  jierininum  in  the  midillo 
line,  and  established  a  fruu  communiciiioa  with  the  tuitcrior  division  of  tho 
uretfara.  In  due  time  tbi.f  operation  was  attended  with  complete  suct'ess,  and  iho 
man,  now  twenty-seven  yeitrs  old,  left  the  ho^ital  p^i^ting  urine  eaaily  throagh 
the  whole  length  of  the  urethra,  but  with  a  perineal  fistula. 

The  danger  to  life  resulting  from  extrovaftatiim  of  urine  into  the  pelvic  con- 
nective tissue,  06  a  «on.<)e(|iicn(-R  of  rupture  of  tlit-  urethra  aisd  lacenition  of  the 
surrounding  textures,  is  illuntrated  by  the  following  cmuv.  It  aUo  demonstrates 
the  ill  effeoLs  arising  from  delay  in  cutting  open  the  pt-riuseum,  as  well  as  (rnin 
plugging  the  part  with  sponge  to  arrest  hn'morrhage. 

A  hpalthy  msn,  thirty-eight  years  o]d,  ftll  iwtride  a  chest,  and  ptrurh  his 
perinwum  against  one  of  its  corners  with  great  violence.  He  cnnie  mwn  sft»T 
to  the  hospital,  and  my  drt'Mcr  parsed  a  llexible  catheter  without  any  dilTicultyr 
and  fastened  it  to  the  peuis.  The  next  day,  the  Hcrotura,  periiueum,  and  penis 
were  inMltnitcd  with  blood,  and  quite  black.  Tbe  urino  was  pawed  freely 
through  the  catheter.     The  following  day  the  catheter  became  Hlled  with 


coo^ula,  and  blood  putied  along  tho  urethra  by  its  sidca.  Jt  waa  ntmov^-il 
for^-^'igbt  houra  After  the  iiiHiction  of  the  injury,  and  a«  tho  arine  did  not 
fiow  awny,  I  inci^M  thr  pKrina^uui  along  the  ntpltv.  The  coAgiiluni  vm  luy^, 
and  the  bffimorrbage  prortiMi.  Thu  urvthra  was  Miren>ly  toni,  &ud  the  Axugw 
could  be  paatted  deeply  aa  far  aa  tbo  prostate  ^land  aud  by  ila  ridee.  A 
catbeter  could  not  be  introduced  into  the  bladder.  The  hAinorrfaagv  wai 
arri^tfd  by  tbe  local  applicatiou  of  cold,  and  a  piece  of  spoi^  (dsoed.  in  the 
wound.  Tbe  next  Any  evidences  nf  local  peritonitis  appeaivd,  pain  tn  tbt 
hypogar«tric  mgion,  obirering,  Hmall  wir}*  pulse,  and  ftt  lai>t  hiciunigh.  Ojaom 
vfaa  freely  adminiolered ;  but  tbe  coustluitional  disturbauoe  tncreaaedi  tbe 
wound  became  (langTenous,  and  tbe  man  expinnl  upon  tbe  eighth  day  nfl«r  tbd 
Kcejpt  of  the  injury.  The  decompoaition  of  the  body  was  far  advanced  wlun 
tlie  poRt-inortem  examination  was  made^  and  no  weU-marked  indieacioos  of 
peritonitis  or  of  pvlvic  suppuration  were  diBcernible.  Death  waa^  howerer, 
verUuuly  due  to  the  seTere  (-institutinnal  excitement  caused  by  the  injur)'  tAd 
ite  cooaequencea ;  and  if  suAicient  local  evidence  of  the  fact  wu  wantiiijr,  it« 
absence  must  W  attributed  to  the  condition  of  tbe  body  at  tbe  time  the  Deci«p*y 
was  made.  Doubtleas  tbe  man  died  from  coufititutioujil  lUaturbaiice,  caufed  hf 
tbo  extraTftsalion  of  iirine  into  the  pelvic  subperitoneal  pnnn«tive  tiwue:  and 
n«  re^i^ardu  the  trealinpat  of  the  case,  tbe  quentinu  is,  whether  it  wonld  vA 
have  bnen  bftler  to  have  incised  ibe  perimeum  wKiner  after  the  injury.  In  cmm 
of  this  nature  it  is  impossible  to  judge  of  the  extent  of  the  mischief  in  all  of 
tbem,  and  as  in  this  instance  tho  catheter  vim  in  the  bladder,  and  the  ariae 
flowed  ft«ely  Uirmij^h  it  for  tLirty-six  boura,  1  did  not  consider  tlie  operation  of 
incising  the  pcriuu'iiiu  deninndiid  iiuRicdtntt^ly  afliT  adminaon.  In  all  pmba* 
bility  tbe  HxtravaMition  of  tinue  whh  extending,  in  oomiequenoe  of  the  find 
eMcajung  by  the  tiiJea  of  tlie  catheter ;  and  as  the  ooagulum  was  quite  ouper- 
ticial,  just  beaeatb  tho  integuments,  the  urine  infiltrated  the  deepor-cetttMl 
tissues,  and  passed  behind  tbe  deep  periueal  fawrii^  which  was  hicvrat»'d.  I 
should  not  again  make  use  of  a  sponge  and  plug  to  restrain  the  bleedinj;, 
unlufts  a  catheter  could  hv  n>Uitned  in  tliH  bladtb-r  ;  for  I  think  tl  partly  a««»ud 
iu  prtiveittjng  the  escape  of  the  urint*  with  the  freedom  f*>  desirable  ta  tbese 
caoes.  Local  prt^ure  with  the  finger  ia  the  beet  meana  to  arreat  hemcirrfaafpe 
from  this  region. 

Tlie  local  treatment  in  all  ca«e8  of  injury  to  the  nrethra,  in 
wMcli  there  ia  reason  to  fear  that  citTaTasatton  of  wrine  may 
take  place,  is  now  clearly  established.  It  consist*  in  makiiig  an 
iuciaion  along  the  raping  of  tbe  perinaeiim,  so  iui  to  allow  the  fluid 
to  escape  with  the  utmost  facUitj'.  Delay  in  the  perfornianM 
of  this  operation  causes  imminent  risk  to  the  life  of  the  patient, 
and  probably  an  aggi*avatiou  of  the  local  mischief, 

I  hare,  on  one  occasion  only,  used  a  suture  to  retain  the  divided  ends  of  th« 
urethra  in  coutai-.t.  The  treatment  waa  attended  with  the  most  siu*c«'Mful 
rt'Hults,  A  very  healthy  boy,  fourteen  years  old,  was  kicked  on  the  periavuni 
by  a  horse.  He  camt;  into  Guy's  Uot^pital  with  reteintioa  of  urine.  Tbe 
perineal  region  waa  filled  with  Uoi»d,  and  1  was  uuablc  to  pass  a  callieter.  I 
divided  tho  pcriniitum  in  iu  middle  line,  and  after  clearing  aivny  tbe  axHrul* 
suw  tbe  divided  ends  uf  tbe  uietbra.     Tbe  urilice  of  tbe  postecitir  dirwu  »< 
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the  cRnal  itm  hangiug  freely  in  the  wound,  hnving  been  detached  from  tho 
corpora  carernou.  With  a  single  eiuture.  I  brought  the  ends  of  the  urvthra 
tnjrether.  pass^^l  a  (nim  eltMlic  catheter  into  the  bladder,  and  fixed  it  there. 
The  wauud  ht-iiled  rapidly  ;  not  the  lea^t  contraction  hn»  followed  the  cicatma- 
tiOD,  although  it  is  uow  three  years  since  the  accident  happened. 

The  constitutional  treatment  consists  in  supporting  the 
powers  of  the  patient,  And  in  administering  opium  if  there  be 
much  loeiJ  tenderness,  especially  in  the  hypognatric  region. 
Should  symptoms  of  peritonitis  arise,  the  treatment  suitable  to 
arrest  that  malady  must  be  adopted. 

Injnries  of  the  urethra,  inflicted  from  its  mucous  surface, 
frequently  result  from  the  passage  of  foreign  bodies  along  this 
canah  In  this  category  must  be  claiised  the  lacerations  of  the 
urethra  atid  it«  surrounding  textures,  by  the  forced  introduction 
of  sounds  and  catheters,  in  an  effort  made  to  reach  the  urinary 
bladder.  The  necessity  for  this  operation  arises  in  consequence 
of  a  contraction  in  some  part  of  the  calibre  of  the  excretory 
tube.  When,  therefore,  the  urethra  is  wounded  in  fit>nt  of  the 
stricture  by  catheterism,  the  direction  of  the  wound  is  from  its 
orifice  on  the  glans  penis  ttiwards  the  urinary  bladder.  An 
opening  more  or  less  valvular  is  made,  and  extravasation  of 
urine  does  not  commonly  take  place.  The  course  of  the  wound, 
or  *  false  passage '  as  it  is  termed,  varies  much  in  length  and 
in  its  relations  to  the  surrounding  parts.  If  the  floor  of  the 
urethra  be  perforated  a  little  behind  the  bulb  of  the  corjms 
spongiosum  urethrse,  the  wound  may  run  behind  the  prostate 
ghuid,  and  then  penetrate  the  neck  of  the  bladder.  If  the 
j)oint  escapes  through  the  roof  of  tlie  urethra,  it  may  run 
behind  the  pubes  and  enter  the  anterior  wall  of  the  bladder. 
If  it  escapes  from  the  urethra  in  front  of  the  stricture,  it  may 
pass  b)'  it  on  one  side  or  the  other,  and  entering  the  canal 
again  posterior  to  the  constriction,  a  twofold  perforation  of  its 
walls  will  be  established.  In  these  crises  extravasation  of  urfne 
will  be  almost  certain  to  ensiie.  Many  of  the  cases  of  retention 
of  urine  admitted  into  the  hospitals  require  the  operation  of 
puncture  of  the  bladder  from  the  rectum,  in  consequence  of  the 
existence  of  false  passages  resulting  from  unskilful  attempts 
made  to  pass  an  instrument  through  the  contracted  urethra. 
Kven  fatal  htcmorrhage  may  ensue  from  a  wound  of  the  urethra 
thus  made. 

A  surgeon  has  often  to  treat  these  Injuries.  They  are  seen 
at  two  stages  :  the  fli'st,  soon  after  the  &lse  passage  has  been 


madf^,  -wheu  ihe  patient  i8  aufforing  from  retention  of  ariiip, 
and  the  bladder  in  a  state  of  extreme  distension  filling  nptb- 
pelvijt.     Wliat  is  to  be  done  ?     Opium  in  full  dosos  liaa  b*:eti 
administered ;  the  patient  has  been  placed  in  a   warm  bath. 
perhnps  cbloroform  has  been  inhale*! ;  two  or  three,  or  evfji 
more,  surgeons  have  failed  in  their  effort*  to  introduce  a  cathe- 
ter ;  not  a  drop  of  urine  has  escaped  from  the  uretlira,  bot 
only  some  blood.     Upon  inquiry,  we  find  the  patient  has  be<rti 
the  subject  of  stricture  for  many  years,  and  that  for  some  weeks 
the  urine  has  only  dribbled  away,  and  at  times  but  a  few  drops 
could  be  voided.     To  delay  emptying  the  distended  bladder  i* 
now  no  longer  adiniinsible,  and  the  cries  and  entreaties  of  the 
patient  to   be   relieved  compel  immediate   proceedings.    Obt 
more  attempt  is  made  to  introduce  a  catheter  into  the  bladdd*, 
and  although  different  sizes  are  selected,  and  the  utmost  dex- 
terity employed,  still  tLe  point  of  the  instrument  will  run  into 
the  false  passage,  and,  with  the  index-finger  in  the  rectum, 
it  may  be  felt  near  the  prostate  gland.      By  depressing  tlw 
shaft  of  the  catheter,  and  with  a  little  force,  at   the  sasue 
time  directing   the  instrument  with   the   index-fiiiger  in  the 
rectimi,  it  niny  be  made  to  enter  the  bladder.     The  urine  flow* 
freely,  and  the  sufferer  ia  at  once  reUeTe<l.     But  ia  the  relief 
permanent  9    The  bladder  is  empty  tmly,  but  a  false  passage  is 
established,  by  which  the  urine  subsequently  escapee  into  the 
connective  tissue  between  the  organs  of  the  pelvis;  and  the 
case  becomes  one  of  extravasation  of  urine.     Tlie  conditJon 
of  the  patient  is  not,  therefore,  improved  by  this  operation. 

Another  operation  by  which  the  distended  bladder  may  be 
emptied,  is  that  of  making  an  incision  in  the  centre  of  tlit* 
perinseum,  and  opening  the  urethra  from  that  rejjion  behiuil 
the  stricture.  This  has  been  successfully  performed  in  sevenl 
cases. 

"Two  other  operations  are  practicable.  Ist,  to  introdnce  » 
trocar  and  caniila  from  above  the  pubes  into  the  bladder ;  Sod* 
with  the  same  instruments  to  puncture  the  bladder  from  the 
roctum.  I  have  no  hesitation  in  strongly  recommending  ihe 
last  operation ;  and  this  recommcntlation  is  founded  upon  the 
observation  of  a  very  large  number  of  most  successful 
By  this  procedm-e,  extravasation  of  urine  will  be  prevented. 
The  details  of  the  operation  would  be  out  of  place  here. 

The  second  stage  is  that  of  extravasation  of  urine.  The 
escape  of  this  fluid  does  not  always  depend  upon  the  catheter 
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being  pushed  into  the  bla<lil«r,  but  may  luisc  in  consequence  of 
the  urethra  bursting  posterior  to  the  constriction.  This  last 
condition  generally  depends  upon  a  morbid  sta-te  of  the  canal 
in  that  region,  set  np  by  the  continued  pressure  of  the  retained 
fluid,  by  which  the  tissues  are  iiifliuned,  and  at  last  ulcerate  or 
slouf^h. 

The  treatment  of  cases  of  extravasation  of  urine  need  not  be 
fully  detailed  here,  tspeclally  as  we  have  already  dwelt  upon 
this  point  when  describing  laeerations  of  the  urethra  causing 
the  same  lamentable  consequences. 

A  curious  injury  of  the  mucous  membrane  and  submucous 
connective  tissue  of  the  urethra  occasionally  takes  place  duriiig 
the  occurrence  of  a  chordee.  The  patient  feels  something  snap 
about  two  or  three  inches  witlihi  the  caual,  a  few  drops  of  blood 
escape,  and  considerable  tenderness  or  soreness  is  experienced 
during  the  act  of  micturition  for  a  few  days  afterwards.  The 
mucous  membrane  has  been  torn.  The  result  is  cicatrisation  ; 
and  as  the  cicatrix  contracts,  a  hard  wiry  ring  remains,  which 
occasionally  establishes  a  stricture.  This  may  subsequently 
require  treatment  by  dilatation  or  incision. 

When  the  urethra  is  lacerated  in  the  prostatic  portion  of  its 
coarse,  the  blood  which  flows  from  the  wound  passes  backwards 
into  the  bladder,  eougulatea,  and  distends  the  organ.  Great 
suffering  results ;  'constant  desire  exists  to  em]>ty  the  viscus, 
and  ineffectual  attempts  are  made.  The  distended  bladder  may 
be  eaaily  felt  in  the  pnbic  region,  and  although  a  catheter  is 
passed,  the  size  of  the  distension  of  the  bladder  is  not  diuiiniahed. 
Perhaps  a  few  drops  of  bkK>d  and  ui-ine  flow  tlirough  the  instru- 
ment, and  that  is  all.  Under  these  circumstances  the  viscus 
may  be  emptied  by  fixiug  a  93'ringe  to  the  end  of  a  metallic 
catheter,  which  should  be  first  introduced  into  the  bladder.  It 
is  always  advisable  to  make  use  of  a  larger  instrument  than 
that  with  which  the  injury  was  inflicted.  To  make  the  junction 
of  the  catheter  with  the  syringe  impermeable  to  air,  some 
warmed  white-  or  bees-wax  should  be  pressed  around  them  at 
th.it  point.  Elevation  of  the  piston  slowly  and  steadily  will  then 
remove  all  the  coagulated  blood  from  the  bladder.  To  aid  the 
operation,  a  little  water  at  the  temijerature  of  the  urine  maj-  be 
injected. 
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FoREioK  Bodies  [k  the  Urethka. 
The  reader  is  referred,  on  this  head,  to  the  essay  on  Calculvb. 


(B.)  Injubies  of  the  Obgaxs  of  Gen'ebatiov. 

1 0^  ike  pmu. — Contasioua  and  wounds  of  this  organ 
are  UDCommon.  In  contusions,  the  effased  blood  extends  tMj 
in  the  loose  subcutaneous  connective  tissue,  and  produces  an 
unusually  dark  purple  hue  in  the  part.  If  blood  be  efiused  into 
the  cells  of  the  cavernous  bodies,  it  produces  a  remarkable  in- 
duration at  the  seat  of  injui-y,  and,  when  general,  permanent  , 
priapism  for  many  days. 

Incised  and  lacerated  wounds  of  the  integuments  only  differ 
from  those  of  other  parts  in  consequence  of  the  loose  attachment 
of  those  textures  to  the  fibrous  covering  of  the  corpora  caver- 
nosa. When  the  wounds  are  large,  their  edges  become  widely 
separated,  so  much  so  in  some  ^a«es  as  to  lead  to  the  belief  that 
part  of  the  integument  is  entirely  remored. 

There  is  scarcely  any  region  of  the  body  in  which  the  evlges 
of  wounds  require  to  be  so  carefully  adjusted  as  in  this.  Snturei 
are  indispensable  to  their  treatment.  Whether  the  wound  be 
incised  or  lacerated,  the  edges  must  be  maintained  in  contact 
with  either  metallic  wire  or  silk  sutures,  and  dry  or  wet  lint 
should  be  gently  rolled  round  the  part  to  support  it. 

As  the  result  of  a  contusion  of  the  glans  penis,  I  have  seen 
that  part  of  the  ot^an  become  gangrenous. 

A  man,  aeveDty-nine  yeftrs  old,  said  that  he  struck  tka  gbuu  penis  in  s  fall 
It  became  acre,  ioflauied,  end  fiubtteqaently  gmiigr«'Ut>  attni^kod  it,  Itdougbd 
off,  the  wouDd  600D  Lealed,  and  be  paased  walar  aa  well  as  ever. 

Incised  wounds  of  the  prepuce  require  ligatures.  This  fold 
of  integument  is  sometimes  injured  in  coition,  and  the  result  is 
more  or  less  iuHauimatioa,  giving  rise  to  paraphimosis.  The 
frtcnum  pncputii  may  be  torn  by  the  same  act.  Hiemorrhage 
to  a  considerable  extent  occurs,  but  it  is  easily  controlled  by 
cold  or  pressure. 

An  injury,  by  no  means  very  rare,  is  inflicted  by  children 
who  tie  thread  or  string  around  the  root  of  the  penis.  Becom- 
ing frightened,  and  unable  to  remove  the  ligature,  they  delay  to 
speak  of  it,  and  the  result  is,  at  first  congestion,  afterwards 
inflammation,  and  at  lost  ulceration  at  the  site  of  the  ligature. 
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The  removal  of  the  offonding  cause  suffices  to  place  the  parts  in 
s  condition  to  heal  quickly,  with  the  application  of  water- 
drcssiug. 

The  following'  itini^iiliu'  di^fnrnutv,  which  fnnnB  the  aubjact  of  the  woodcut, 
wn*  peen  in  0»t'6  Hospital  id  1867.  The  man  was  admitted  under  the  care  of 
Mr.  HiltOB  for  another  complftiot.  Tha  detalU  are  team  aoiea  taken  hy  Mr. 
£ut«6,  then  Suqpcftl  Itep^trar.  W.  D.,  a^red  60,  nioetccQ  years  ago,  whilst 
gmomin^  a  stalljon,  was  kni>ckvd  dnwn  by  tho  aiiitxtal,  knolt  upun,  and  liittcn  on 
the  thigh.  The  home  taking  hold  with  hi^  ti^etli  of  the  tmtuiers  and  penia  of 
the  mail,  liAed  htm  sufKcieotly  from  the  (rroiind  to  euable  htm  to  clutcb  tb<$ 
manger  and  thereby  cscnpe.  Oa  t'xamination  of  the  peni»  he  aaw  aomethlng 
projecting  trom  the  urethra,  j  uat  jts  now  repr«soiit<d.  There  was  no  wound  on 
tbti  peuifi,  buta  little  bluod  Uowud  fr<>ui  tliu  Kud  of  cho  protruoiou  and  from  the 
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Resultfi  of  old  laceration  of  tho  corpus  tpong^osom. 

ordinary  passage  by  its  aide.  Ho  waa  confined  to  the  house  for  four  weeks. 
The  woodcut  shows  a  cylindrical  hody(a)  projecting  from  the  urethra.  It  was 
pinkish,  soft  and  about  ^rd  of  an  inch  in  diameter  and  1^  inch  long.  Its  end  was 
rn!indciJ,  nnd  nt  the  point  there  was  n  fcmall  white  cicatrix.  The  corpus  spongio- 
sum ur^tbrre  terminated  abruptly  at  about  1  inch  behind  the  glnnspimis.  The 
expUnatinn  of  the  appearance  seems  to  be  thif>.  The  corpa<t  ajion^iosum  wiu 
divided  behind  the  glaiis  penis,  and  being  torn  away  from  its  attachments  to  the 
corpus  cavemnsum,  1>ecame  everted  at  the  meiatus.  Micturition  wh.x  performed 
without  impediment,  the  urine  being  voided  by  the  ado  of  the  protrusion. 

Injuries  of  tJip.  prontaie  gland. — The  prostate  gland  ie  so  deeply 
seated  in  the  peliris,  that  it  is  not  liahle  to  injury  except  by 
penetrating  wounds.  Incised  wounds  of  the  prostate  usually 
heal  very  quickly.  Such  are  those  made  in  the  operation  of 
lithotomy.  The  moat  common  injury  to  which  this  gland  is 
liable  arises  from  laceration  either  of  one  of  its  lateral  lobes,  or 
of  its  posterior  and  central  part,  by  the  forcible  perforation  of 
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its  tissu«8  -with  soundfl  and  catheters.  Tliia  injury  can  Bcarcelr 
be  regardcHl  as  of  rai-e  occurrence,  jud^^iifj  &Hjm  the  DumltfT 
of  specimens  accumulated  in  the  musoums  of  Londua.  The 
growth  connccte<l  with  this  gland,  and  denominated  the  *  middle 
lobe,'  is  frequently  so  situated  at  the  orifice  of  the  urethra 
as  to  otter  an  impediment,  not  only  to  the  flow  of  the  uriue, 
btit  to  the  introduction  of  an  instrument  from  the  uretliru. 
Tliia  contiugeucy  should  be  always  remembered  when  aii}- 
obstruction  is  met  with  at  the  moment  the  catheter  reaches  the 
orifice  of  the  bladder.  The  perforation  of  this  lobe  is  reodi^ 
effected  with  a  metallie  instnmient;  it  may,  with  care,  be 
avoided,  by  the  employment  of  a  flexible  catheter  and  stilette 
in  most  cases.  When  tbe  end  of  the  instrument  impinges  on 
the  obstruction,  it  should  be  withdraivn  from  the  urethra  aboat 
half  an  inch;  then,  by  fixing  the  catheter  with  one  hand, 
drawing  the  stilette  out  of  it  for  about  an  inch  with  the  other, 
and  depressing  both  hands,  or  gently  pressing  the  catheter 
onwai*ds  by  itself,  it  glides  over  the  third  lobe  and  enters  the 
bladder. 

The  indications  of  perforated  prostate  may  not  be  immediate. 
But,  after  the  lapse  of  on  hour  or  two,  the  patient  experiences 
an  urgent  deRire  to  empty  the  bladder.  He  repeateilly  attempts 
to  do  so,  but  in  vain.  Perhaps  a  few  drops  of  blood  escape 
from  tlie  urethra.  Becoming  alarmed,  he  sends  for  a  surgeoa, 
who  fiuila  the  pubic  region  occupied  by  a  hard  mass,  which  li 
very  painfid  when  pressed.  The  surgeon  again  introduces  « 
catheter,  but  no  urine  escapes.  By  dint  of  pressure  above  tie 
pubes  a  few  drops  of  urine  mixed  with  blood  are  esprL-sscd,  then 
a  long  coogulum,  again  a  little  more  blood  and  uriuc,  and  next 
a  eoagulum,  and  so  on  until  the  mass  in  the  pelvis  is  somewhat 
reduced  in  size.  But  still  there  it  remains,  and,  as  an  accom- 
paniment, the  argent  desire  of  the  patient  to  empty  his  bladder. 
Together  witli  these  local  circumstances,  the  constitutional  dis- 
turbance hourly  increases  ;  mental  excitability  for  a  few  huuK 
is  associated,  at  a  later  period,  with  great  restlessDese.  Naoaea, 
and  intolerance  of  solid  food,  with  a  clammy  white  tongue, 
changes  after  a  time  to  vomiting,  continued  retching,  and  the 
attendant  distress.  The  clamminess  of  the  mouth  passes  into 
a  state  of  parched  dryness,  and  the  thirst  is  most  distrej^imr- 
The  tongue  becomes  dry,  brown,  erisp  and  rough  on  its  surface. 
The  pulse,  at  first  full,  rapid,  and  incompressible,  fay  direct 
becomes  small  and  wiry,  malntalmng  its  rapidity,  although, 
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perhaps,  not  regularly.  Re«piration  is  at  first  accelerated,  and 
lastly  hiirried.  The  skin  is  covered  with  perspiration,  which 
in  the  later  stages  becomes  cold,  and  the  face  uj^Riimes  a  con- 
gested, livid  aspect,  not  unlike  tliat  seen  in  cases  of  peritonitis. 

The  first  thought  which  suggests  itself  to  the  patient  an  well 
AS  tlie  surgeou,  will  be  to  relieve  the  distended  bladder.  How 
is  this  to  be  effected?  The  introduction  of  the  catheter  gives 
no  relief,  and  even  the  passage  of  the  instrument  through  the 
injured  prostate  might  tend  to  re-open  the  wound.  However 
this  may  be,  I  consider  the  best  plan  is  to  introduce  a  lai^ 
metallic  or  flexible  catheter ;  and  then,  by  applying  at  its  end  a 
syringe,  as  before  described,  the  blood  may  be  abstracted.  The 
bladder  may  be  irrigated  with  tepid  water,  and  the  operation 
repeated  if  necessary.  Cold  water  injected  into  the  rectum  may 
arrest  any  further  bleeding. 

The  powers  of  the  patient  must  be  well  supported,  and  seda- 
tives or  opiates  administered  to  obtain  repose. 

I  have  never  met  with  any  injury  of  the  vesiculee  seminales. 

Injuries  of  ike  scrotum  and  Ustiele*. — The  scrotum  is  often 
contused,  and  the  effect  of  the  laceration  of  small  vessels  rami- 
fying in  its  textures  is  shown  by  effusion  of  blood  taking  place 
in  the  loose  connective  tissue  of  the  organ.  This  causes  it  to 
swell  and  become  of  a  black  hue.  The  treatment  of  a  case  of 
this  nature  demands  i)erfect  rest,  witli  care  and  arrangement 
to  prevent  the  pjirt  remaining  jKnident  whilst  the  patient  is  in 
bed.  A  small  pillow  or  sand-bag  should  bo  placed  between  the 
thighs.  The  most  suitable  application  is  a  slightly  stimulating 
and  evaporating  lotion,  which  may  be  composed  of  liq.  ammou. 
acetatis,  spirit,  tcnuior,  and  distilled  water,  in  suitable  propor- 
tions. Lint  wetted  with  this  fluid  should  be  plact?d  over  the 
injured  part. 

Incised  and  lacerated  wounds  of  the  scrotum  are  produced  by 
falling  upon  sharp  substances,  or  astride  of  rails,  hooks,  &c. 
Tlie  wound  is  sometimes  sufficiently  large  to  permit  the  escape 
of  one  or  even  both  testicles  without  tlieir  undergoing  any 
injury.  This  extrusion  of  the  testes  partly  depends  upon  the 
contraction  of  the  fibres  of  the  dartos,  which  corrugates  the 
scrotum,  and  causes  it  to  shrink  to  such  a  degree,  that  it  might 
appear  as  if  a  considerable  portion  of  tlie  structure  had  been 
carried  away  as  the  result  of  the  injury.  Such  not  being  the 
case,  means  must  be  employed  to  relax  the  contractile  fibres  of 
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the  dartoe.  Warmth  and  moisture  will  accomplkh  th 
region  should  he  enveloped  in  lint  wetted  with  hot  water; 
when  tlie  integtimentH  uf  the  scrotum  are  sufficiently  rela 
the  edges  of  the  wound  should  he  drawn  together  over 
teaticlfts  by  means  of  sutures.  Either  the  intemipt*^d  oru 
terrupted  suture  may  be  employed,  and  the  material 
suture  be  silk  or  metal,  according  to  the  inclinatioa 
surgeon.  Adhesive  plaster  is  detrimental.  Dry  liut  sBotI 
laid  over  the  part,  if  the  case  he  one  of  an  incised  woi 
moist  lint,  if  the  scrotum  has  been  contused  ae  well  as 
and  lucerated.  Cold  lotions  are  then  to  be  applied  in  ord< 
maintain  the  conti-actility  of  the  dartos ;  for  if  the  integtmi 
are  allowed  to  become  relaxe<l  and  |)endulorn8,  suppara 
takes  place,  and  the  pus  collects  in  the  most,  dejwnding  { 
Keposc  and  ptjstiire  are  points  of  too  great  importaii< 
neglected  in  the  treatment  of  these  injuries. 
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Injuries  of  tfie  tesiisy  epididymUy  and  vas  deforena, — T 
tides  may  be  seriously  injured  by  pressure  and  contus 
The  fonner  injury  frequently  occurs  in  frays  and  broils  hr 
forcible  grasp  of  the  hand  of  an  antagonist ;  the  latter, 
suddenly  coming  in  contact  with  some  resisting  body,  as  w 
astride  a  rail  or  saddle  on  a  horse's  back,  or  by  a  blow  froi 
swiftly  moving  body,  as  a  cricket-ball.  The  coostitutu 
effects  of  these  injuries  oxa  in  some  cases  immediate.  Prod 
tion,  syncope,  nausea  rapidly  followed  by  vomiting,  and  intc 
pain  ensue,  and  some  hours  elapse  before  the  suffering  J 
sides.  The  pain  is  not  confined  to  the  organ  injured, 
extends  in  the  track  of  the  spermatic  cord  to  the  ingnij 
abdominal,  and  lum^bar  regions,  in  which  last  it  sometji 
becomes  most  severe.  After  the  first  effects  have  aubsidcf 
hydrocele  of  the  tunica  vaginalis  may  be  the  seqnel.         ^ 

Absolute  repose,  the  local  abstraction  of  blood,  the  apP 
tion  of  warmth  and  moisture,  the  support  of  the  injured  oj| 
npnn  a  pillow,  are  the  local  means  to  be  adopted  to  pretl 
infiammation  arising.  This  effect  of  the  injury,  however,  i 
quently  follows,  and  in  the  adoption  of  suitable  constitutioi 
and  local  remedies  to  arrest  its  progress,  the  usual  pi*ecaiiti( 
in  regard  to  the  diathesis  and  powers  of  the  patient  ma| 
employed.  H 

Wounds  of  the  testicle  are  uncommon.  A  punctured  WJW 
may  be  iiiBicted  by  the  careless  use  of  a  trocar  in  the  perfort 
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»  of  paracentesis  scroti  for  hydrocele.  The  effect  produced 
oire  or  less  tenderness  and  swelling  of  the  organ,  and  occa- 
^ft.llj  the  extruvasation  of  blood  into  the  tunica  va^^inalis. 
IS  operator  haa  reason  to  conclude  that  the  testis  has  been 
s  punctured,  it  would  be  well  to  enjoin  rest  and  apply  cold 
x»8.  By  neglecting  all  precautious  he  might  become  in- 
ed  in  difficulty. 
KL:i:iciaed  wounds  of  this  organ  are  very  rare.  They  cannot 
Wy  occur  without  the  serous  cavity  of  the  tunica  vfijyinalie 
*X»\g  opened,  and  the  surgeon  should  remember  this  in  the 
^ustment  of  the  edges  of  the  wound.  All  serous  surfaces 
**Uig  so  active  in  pouring  out  adhesive  lyniph,  the  surfaces  of 
*^e  tunica  vaginalis  testis  aud  reflexa  would  soon  unite  together 
"^hen  brought  in  contact ;  and  thus  the  wound  of  the  integu- 
"^entfi  would  be  all  that  remained  to  cicatrise. 

Complete  section  of  the  spermatic  cord  with  a  sharp  instru- 
ment should  be  treated  with  the  hope  that  uuion  of  the  divided 
Btmclures   may    occur.      The   divided   artery   would    require 
ivistiiig,  but  the  ends  of  the  vaa  deferens  might  be  adjusted  by 
BkDture  placed  through  the  surrounding  connective  tissue  in 
K^h  a  manner  a^  to  keep  them  in  close  contact* 

Rupture  of  ike  vat  deferens. — Injuries  of  the  excretory  duct 
af  the  testis,  or  vas  deferens,  are  not  notitred  hy  surgical  authors. 
Mr.  Hilton  has  favoured  me  with  the  histoiy  of  three  cases,  in 
hich  he  believes  this  duct  was  torn  completely  across. 

Caw  1.  A  geotlemui,  between  nineteen  and  twenty  years  old,  wiu  skating, 
md^  in  attempting  to  cut  s  pnrliculKr  iigura,  in  wliic^h  act  hu  titwuu^  himself 
imiil  wiUi  greiil  ellort,  he  uuddt^nly  slipped,  flothat  his  right  leg  wm  riolently 
ibductcd.  At  the  same  moment  he  felt  Botnothing  give  vrnj  in  hia  right 
lin,  aceamp&Qivd  with  grent  pain.  The  right  tettis  had  not  beon  the  seat  of 
iojury,  jet  it  begAo  to  swell  almcMit  immftdiatclr,  and  in  a  few  hours 
lewd  piMed  frum  the  urethra.  IVrrectty  clear  urine  flowed  away  throui^h  a 
icter,  introduced  into  the  bladder,  without  any  blood.  Thi«  wa«  an  in- 
iieatinn  that  tlie  blood  had  ent4Mt.>d  the  uretbn,  and  that  it  did  not  come  from 
e  faladiiiT  or  kidneys.  The  blood  seemed  to  be  arterial,  hut  it  wan  in  Mmall 
laantity.  There  was  continued  tendemoas  and  pain  near  the  right  iiigiiiual 
ig,  end  swelling  of  the  right  testis.  Leeches  were  applied  over  tbe  lower 
of  the  abdomen,  and  he  was  confrnwl  to  bed  two  ur  three  days,  Bufferiny 
Itch  Lo<:al  paiu  resembliug  pimUiuiti-i,  with  considerable  pyrexia.  Tha 
rleeding  from  the  urethra  did  not  continue  after  the  second  day.  The  testis 
Eemoined  swollen  for  several  weeks,  and  then  began  to  waste,  until  at  la^ib  it 
reduced  to  about  one^third  its  nonsal  aice.  At  litis  time,  now  six  years 
iaoe  the  acddont  occurred,  the  patieut  reports  that  the  tesLu  ia  of  the  ordinary 
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nze  of  tbo  organ  in  o  bo;'  of  twelre  jean  old.  In  ite  present  condition  it 
catiftM  no  inconvenience. 

Case  2.  A  man,  about  twpnty-«ght  yenrs  old,  wn?  quickly  wheeling  n  Wiov 
wttli  two  handles  in  Ihw  dark,  w*ien  li**  wafl  i>iiddeiily  arreated  tn  his  coune  In 
the  hnrrow  meetinfrwith  an  nl<f>tTiiction.  The  weight  n-'Roth-t!  upon  hint,  uj 
»hook  him  very  much  nt  the  lower  part  of  the  abdomen.  H»  stated  that  be 
felt  something  '  (five  way  '  in  his  right  ^nn.  Arterial  blood  flowed  from  IW 
urfihm  ftlmtiHt  iminBdiately  aftur :  and  when  »fen  an  hour  after  iho  injury,  it 
vraa  then  lilwedimr.  Mr.  Hilt)!  paR-MMl  a  CKthetor,  and  drew  off  perfMtlr 
clear  and  hlooilless  iiriue.  This  case  wiu  attended  with  neiirlv  the  aame  Veil 
syniptomK  M  the  hut,  nUhntigh  not  quite  so  serero  or  so  prolonged.  It  -m 
treated  in  the  flame  way,  except  that  a  few  leeches  were  applied  to  the  (aAi 
and  with  advantapo.  A  fortnight  after  the  injury,  the  right  te«tis  wu  aud 
etilenrt^d,  acd  Bli){htly  painful  on  praaattre.  The  opportunity  for  further  flb> 
servflti'^.n  ha*  not  occurred. 

Cafe  •).  A  gentleman,  about  sixty  yean  old,  waa  running  up-stairt  in  ponBt 
of  one  of  his  children.  Hoping  more  certainly  to  orertnke  the  child,  he  aa^ 
a  violent  elfort  to  catch  hold  of  her  foot,  as  she  was  tuniing  the  corner  of  Ar 
Btaira.  This  he  fiuled  to  do,  and  fell  with  his  knees  upon  the  step,  but  AH  irt 
«trike  the  groiu.  Ho  felt  a  suddtui  pnin  and  something  *  give  way*  in  t^ 
right  groin,  clone  to  tht>  intt^mal  abiloinitial  ring,  and  pnwiently  blood  triekM 
from  the  tirethra.  Mr.  Hilton  iaw  the  patient  about  two  hours  after  t&i 
injury  bad  been  inflicted.  He  introduced  a  catheter  into  the  bladder,  and  ^ 
urine  pa««od  through  it  perfectly  clear  and  bloodleea.  The  patient  wai  cm- 
tiui-d  to  be<l  fur  neurly  fuurtLifn  days,  with  swollen  t^'stis  and  pain  deeply  ttitti 
Iwhind  the  internal  abdominal  ring.  Leeches  wens  applied  to  tho  lower  pvl 
of  tlie  abiluui^n  and  testicle.  During  four  or  five  days  a  f<uiall  and  diminUhitr 
quantity  of  blood  pasMd  from  the  orifice  of  the  urethra.  The  right  two* 
flubsequently  diminished  very  considerably ;  and  when  an  examuiBtioa  w* 
made,  several  months  after  the  injury^  it  was  not  more  than  half  the  nn  <i 
the  left. 

In  the  details  of  the  above  cases  there  seem  to  be  very  good 
reaaone  to  concur  in  the  opinion,  that  the  injurf  snataioed  If 
these  men  wa«  laceration  of  tbe  vas  deferens.  Mr.  HOtos 
considers  that  this  duet  is  divided  within  the  abdomen,  betwpra 
the  internal  abdominal  nng  and  the  point  where  it  crosses  th* 
ureter,  and  that  the  blood  flows  from  the  artery  which  ac- 
companies it.  The  blood  from  this  vessel  traverses  the  tube, 
and  so  enters  the  prostatic  portion  of  the  urethra,  anterior  b) 
the  bladder,  thus  leaving  the  urine  free  from  blood. 

He  adduces,  in  corroboration  of  the  views  above  exprMsei 
the  details  of  a  ca«e  dissecte<l  by  him,  in  which  he  accideniall; 
found  one  testis  excessively  atrophied,  and  the  vas  defereM  rf 
the  same  gland  ruptnred  and  closed  at  both  ends.  The 
were  at  least  two  inches  apart.  The  lowermost  was  lying 
the  crossing  of  its  course  with  the  ureter;  the  upper  end  w** 
adherent  to  the  surrounding  connectire  tissue,  near  the  intenul 
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nog.  The  resicula  Beminalis  on  the  same  side  was  smaller 
than  that  on  the  opposite. 

The  iudlcatious  of  this  injury  are  a  suddcu  and  violent  pain 
in  the  groin,  arising'  us  the  result  of  severe  exertions,  or  of  a 
blow ;  the  flow  of  bright  red  blood  from  the  urethra,  although 
the  urine  which  the  bladder  contains  is  free  from  blood ;  gradu- 
ally increasing  pain,  which  extends  over  the  lower  part  of  the 
abdomen,  accompanied  with  more  or  less  pyrexia.  The  bleeding 
eeaaes ;  the  pain  subsides ;  but  the  testis  on  the  affected  side 
l>ecomes  at  first  swollen  and  tender,  and  finally  dimimshes, 
until,  after  the  lapse  of  a  few  weeks,  it  becomes  atrophied. 

Absolute  rest  in  bed  ;  the  local  ap])lioiLti(>n  of  leeches,  warmth 
and  moisture ;  and  such  constitutional  remedies  as  serve  to 
eontrol  and  remove  pyrexia,  subserve  the  purposes  of  treat- 
ment, both  general  and  local. 

Cases  of  this  injury  are  doubtless  rare,  and  these  have  been 
here  introduced  to  attract  the  notice  of  the  profession. 

Injuries  of  the  uienu.* — The  following  arniugement  will  be 
adopted  in  describing  the  injuries  of  the  uterus. 
In  the  unimpregnated  state  : 

1.  Wounds.     2.  Contusions. 
In  the  impregnated  condition  : 

1.  Woiuids.     2.  Contusion,  without  and  with  rupture. 
Rapture  during  parturition : 

1,  Idiopathic.  2.  Traumatic. 
WoumU  of  the  unimpregnated  uierit«  are  very  rare.  Except  In 
oombinatiou  with  violent  and  extonsive  injuries  to  the  pelvis, 
there  are,  indeed,  no  cases  on  record.  As  Duparcqne  observes, 
'  the  fibrous,  and  as  it  were  cartilaginous  resistance  of  the 
womb  whilst  empty;  the  small  size  of  the  organ;  its  mobility, 
and  its  situation  within  a  bony  cavity,  eificieutly  protect  it  from 
all  violence  capable  of  affecting  the  integrity  of  its  walls.' 

The  same  remarks  apply  to  contusions  of  the  empty  organ  as 
to  wounds. 

In  woun^Ig  in  the  impregnaied  statCy  the  danger  depends  more 
on  the  hiemon'hage  which  may  be  produced,  the  inflammation 
excited,  and  its  consequences,  and  the  i>remature  expulsion  of 
the  ovum  which  may  follow,  than  on  the  fact  that  the  uterus 


*  In  Ibis  sectinB  I  have  avkiled  myself  of  the  knowleil^  of  £r.  Br&xlon 
HickSj  tiie  tiileat«d  accoucbvur-phyeLian  at  Guy*5  UusptLnl, 
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is  wounded.  Punctured  wounds,  or  small  rents  bj  ahup  ia. 
struinents,  may  (uiuse  the  dribbluijij  away  of  the  auinta]  floij 
quite  as  much  as  large  injuries,  therebjr  reutlcriug  abortioo  i 
certain  result. 

Miuiy  cases  of  goring  by  cattle  are  on  record  ;  and  from  fte  1 
wounds  so  produced,  the  wliole  or  part  of  tlie  fortua  baa  escaptj 
into  the  peritoneal  cavity,  or  completely  through  the  ftbdomiail 
walls. 

rianchnu  relntes  a  case  of  a  prt'^uant  iitenii  bvin^  punrtiirad  by  ■  mQ  fm-A 
jectJDg  from  a  cart.  Blood  mixed  with  tlM  Uf^nor  aianii  eecaped  tnm  lb  I 
voimrl.     Death  occurred  ui  fdxty  hours. 

Hiiudeliicq  nieutiuni)  a  cnae  where  the  utenu  was  torn  opan  by  mi  01,1 
recovery  eunued.* 

There  is  a  case  of  recorery  from  jntacture  by  a  pituhfork  report««l  b  l 
Americatt  JowntU  of  Medicine,  April  1847. 

The  pregruaut  aterus  has  been  tapped  with  a  trocar  for  1 
from  which  mistake  no  ill  effects  followed. 

The  wifo  of  a  sepoj  wm  riding  on  an  ox,  which  stiunbledL  8ha  Ml «  ib 
horun,  one  of  which  entered  her  abdomen  and  uterus.  Thruii^  tbe  wonadfc 
hand  of  the  foetus  protruded.  The  fcetus  was  extnctni  prr  n*ig  maJmnlm  TW 
intestines  protxuded,  hut  were  replaced,  and  the  womau  perfectly  iwxnse^l 

The  uterus  has  also  been  wounded  in  criminnl  atfempli  h 
procure  abortion,  the  instrument  used  passing  through  its  wiD^ 
producing  occasionally  fatal  heemorrhage.  A  case  oc^nmd  a 
the  practice  of  an  eminent  accoucheur-physician^  who  exaBibuJ 
the  uterus  after  death,  which  took  pla*'e  from  influuitnatiua.  TV 
pointed  instrument  had  entered  the  os  uti'H  rightly,  buL,  iuOttti 
of  following  the  axial  curve,  it  was  pushed  towards  the  sacnB 
through  the  posterior  wall  of  the  cervix  into  the  recto-tBginil 
pouch  of  the  peritomcum. 

The  treatment  of  wounds  of  the  pregnant  uterus  depoub 
much  on  the  condition  of  the  parts.  If  the  fcetus  have  aW 
escaped,  a  wound  of  this  organ  must  be  treated  on  the  umuJ 
principles ;  perfect  quietude,  light  dietarfr  and  full  dosM  ti 
opium  to  check  pain  and  uterine  action.  If  the  fceCiu  k»n 
escaped,  and  there  is  yet  a  probability  of  bringing  it  Uumigb 
the  natural  passages,  the  effort  mast  be  made  with  the  gresM 
care ;  should,  however,  the  greater  part  present  at  the  wooad 
then  our  best  plan  will  be  to  draw  the  remainder  gently  throa|i 


■  See  Hull'ii  Drfmc*  of  CifKirntn  Srrtion. 
t  Loudon  Mcdinii  GautU^  OcU  lS4a 
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removing  the  placenta^  as  in  the  Csesarean  section,  and  finishing 
the  proceeding,  and  adopting  the  sarae  after- treatment,  as  in 
Buch  cases.  If  only  a  small  portion,  as  a  limb,  of  the  foetus, 
project  through  the  wound,  it  will  be  advisable  to  replace  it,  as 
early  and  with  as  much  geutleucss  as  possible;  taking  care,  the 
moment  labour  seta  in,  to  be  ready  to  dilate  tlie  oa  uteri,  either 
mannftlly,  or,  still  better,  by  the  india-rubber  dilating  bags ;  and 
then  as  soon  as  the  fwtus  can  be  turned,  either  by  introduction 
of  the  hand,  or  by  combined  external  and  internal  version,  we 
should  deliver  the  fcetus,  in  order  that  it  may  not  again  be  driven 
through  the  uterine  walls  by  their  contractions. 

CoHiasioas  of  tlui  pregnant  uteriiSf  without  rupture, — During 
the  early  months  of  pregnancy,  blows  and  injuries  may  produce 
inflammation  of  this  organ,  the  symptoms  of  which  will  be  severe 
paia  in  the  hypogastric  region,  extending  to  the  vulva,  ijerinaeum, 
and  thighs,  combined  with  inflammatory  fever.  The  treatment 
will  consist  in  depletion,  calomel  and  opium,  and  the  local  appli- 
cation of  leeches  and  hot  fomentations.  Abortion  is  generally 
the  re-sult ;  but  abscess  or  chronic  inflammation  of  the  womb  ot 
adhesions  may  be  the  sequel.  Dnpareque  relates  a  case  in  which 
an  abscess  formed  in  front  of  the  uterus  from  a  blow  on  it  in  the 
sixth  month  of  pregnancy.  It  was  only  discovered,  after  delivery, 
by  its  projection  across  the  mouth  of  the  uterus.  It  was  cured 
by  puncture  with  a  straight  bistoury. 

From  the  changes  produced  in  the  walls  of  the  uterus  by  this 
inflanimutory  action,  it  has  been  observed  that  injuries  to  that 
organ  undoubtedly  predispose  to  rupture  in  subsequent  preg- 
nancies and  labours. 

During  the  latter  months  of  pregnancy,  or  at  the  full  term, 
contusions  give  rise  to  iiiSammatlun  of  the  uterus  and  to  peri- 
tonitis. They  are  attended  with  more  severe  sutfering  if  the 
consequent  contractions  be  more  powerful,  and  the  child  larger ; 
and  labour  is  almost  certain  to  follow,  impeded  by  the  swollen 
uterus,  and  the  as  yet  rigid  os. 

As  to  the  treatment :  'Under  these  circumst-ances,*  says  Dr. 
Ri&^>)'»  'we  must  trust  almost  entirely  to  the  lancet  to  aid  the 
si>eetly  dilatation  of  the  os  uteri;  for,  until  the  circulation  has 
received  an  effectual  cheek  by  fainting,  the  dilatation  of  the 
parts  cannot  proceed,  nor  can  any  attempt  be  nmde  to  give  arti- 
ticial  assistance.  Tlie  abdomen  should  be  well  covered  with  a 
hot  linseed-meal  poultice,  hot  decoction  of  poppies  thrown  up 
the  vagina,  the  bowols  opened  by  a  simple  enema>  and  then  a 
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warm  opiate  injection  to  allay  irritation/  We  would  also 
recomTn»>nil  the  inhalation  of  chloroform,  bat  not  carried  to  its 
fullest  effect ;  and  fi-om  what  we  have  witnessed  of  ita  beueticol 
effects  in  obstetric  operations,  we  may  look  for  the  greatnt 
beueBt:  first,  by  its  j»ower  of  checking  temporarily  nterioe 
contraction ;  secondly,  from  its  relaxing  powers  to  open  the  oe; 
and  lastly,  from  its  anHssthetic  action. 

Contttitiongy  with  ruj>tur(i. — This  is  the  most  serions  consequence 
attendant  on  contusions  to  the  pregnant  womb.  The  ovum  i^ 
expelled  into  the  abdominal  cavity,  or  more  rarely  through  the 
natural  passages.  Besides  contusions,  over- exercise,  leaning 
against  hard  substances,  violent  vomiting,  and  stooping  and 
falling,  liave  been  known  to  cause  the  catastrophe. 

In  the  early  months  of  pregnancy  the  sjTnptoms  are  ambigu- 
ous. They  may  be  said  generally  to  resemble  that  of  rupture  of 
any  abdominal  viscus.  The  most  marked  are  collapse,  inteoee 
pain,  internal  lurmorrhage,  or  an  escape  of  blood  fri^m  the 
vagina.  In  the  latter  stages  of  pregnancy,  the  symptoms  point 
more  clearly  to  raptured  uterus,  and  the  child  may  be  felt  among 
the  intestines.  When  death  does  not  immediately  ensue,  azid 
the  case  is  left  to  nature,  either  fatal  peritonitis  is  set  up,  with 
all  its  attendant  s^'mptoms,  or  the  foetus  becomes  surrounded 
with  a  cyst,  the  result  of  plastic  effusion,  and  is  thereby  shut  off 
from  the  viscera.  The  ovum  may  remain  tolerably  quiescent  in 
this  cyst,  but  sooner  or  later  it  causes  irritatioo,  and  endeavouM 
to  reach  the  surface,  either  by  the  vagina,  rectum,  oc  through 
the  aMominal  walls. 

The  treatment  being  the  same  as  that  required  when  the 
accident  occurs  diu-lug  labour,  the  reader  ia  referred  to  that 
division  (p.  746). 


Rupture  of  the  utfirus  during  partHrition, — This  is  one  of  the 
most  appalling  accidents  that  can  compUcate  parturition.  It  may 
be  considered  under  two  conditions :  firstly,  idiopathic ;  secondly, 
traumatic.  The  first  arises  from  an  abnormal  condition  of  tha 
uterine  walls,  its  tissue  being  altered  by  former  disease,  or  by 
former  wounds.  It  may  also  result  from  prolonged  efforts  to 
expel  the  child  where  an  obstruction  exists  in  the  natural  pts*] 
sage.  Sometimes  the  walls  give  way  before  more  than  a  few 
pains  have  arisen,  while  some  patients  have  been  four  days  in 
labour  before  rupture  took  place.  The  average  duration  of  labonr 
before  rupture  is  about  twenty-one  hours. 
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Version,  and  the  unskilled  or  careless  use  of  obstetric  instru- 
ments, not  unfrequently  produce  the  second  variety  of  this  acci- 
dent. Although  rash  and  inconsiderate  attempts  cannot  be  too 
atrongly  condemned,  it  is  important  to  know  that  rupture  has 
occurred  even  to  the  most  skilfnl  practitioners.  From  the  re- 
ports of  some  coses  it  would  appear  that  violent  movements  of 
the  footus  have  given  rise  to  this  accident,  though  it  is  highly 
probable  that  the  escape  of  the  child  through  its  walls  produced 
the  violent  movemeuts  of  the  uterus,  and  thus  cause  has  been 
confounded  with  effect.  If,  however,  the  movements  wore  the 
true  cause,  we  can  hardly  believe  that  the  uterine  walls  wore  ia 
a  healtliy  condition  at  the  time. 

Buptures  of  tlic  uterus  genemlly  may  bo  divided  into  three 
chisses.  In  the  first  the  rent  is  confined  to  the  vaginal  cervix, 
and  perhaps  a  portion  of  the  vagina.  Occasionally  the  vaginal 
portion  of  the  cervix  has  come  away  as  a  ring,  having  been 
detached  from  the  uterus  at  its  junction  with  the  vagina. 
These  cases  are  usually  without  danger ;  they  soon  heal  up, 
and  probably  they  are  much  more  frequent  thau  is  commuuly 
acknowledged*  Occasionally,  oii  in  a  case  mentioned  in  the 
<rMy*«  Hospital  Reports^  1859,  the  htemorrhage  residtiug  has 
proved  fatal,  in  the  second  class  mpture  is  unattended  with 
the  escape  of  the  foetus  through  the  rent ;  and  in  the  third  the 
foetus  escapes  into  the  i>eritonceum. 

The  symptoms  of  ruptured  uterus  are  variable,  dependent  oa 
the  extent  of  the  rent,  tlie  amount  of  huimorrhage  attending  it, 
and  whether  the  foetus  has  passed  through  Its  walls.  The  most 
common  symptoms  are  a  sudden  sensatiou  of  tearing,  or  of 
something  having  given  way  in  the  abdomen,  followed  by  faint- 
ing, and  all  the  symptoms  of  collapse,  cessation  of  the  pains, 
frequently  recession  of  the  presenting  part,  frequently  hsemor- 
rhage  from  the  vagina.  These  symptoms  are  tiiose  which  more 
especially  indicate  the  third  class  of  the  accident,  and  usually 
denote  the  escape  of  the  footus  into  the  abdominal  cavity,  where 
it  can  be  generally  felt.  However,  this  is  not  always  the  case, 
for  collapse  may  continue  to  a  fatal  end,  even  where  the  featus 
remains  in  utero ;  for  bleeding  into  the  peritomeum  may  cause 
nearly  the  same  symptoms.  Again,  the  uterus  may  be  severely 
ruptured,  and  though  the  pains  may  be  abated  in  force,  they 
are  still  a<lequate  to  delivery.  This  termination  is  rare.  But 
many  codes  have  occurred  in  which  it  was  impossible  in  conse- 
quence of  the  slightness  of  the  symptoms  to  fix  the  time  of  the 
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rupture,  therefore  it  is  not  unlikely  thi 
without  the  suspicion  of  their  existence. 

The  treatment  recommended  in  thii 
varies  very  much.  From  the  researc 
whose  valuable  paper  we  must  refer  the  r 
in  those  cases  where  the  foetus  had  esca 
cavity, 

Gaatrotomj  after  ihia  accident  loat  2< 
Turning,  perforation,  &c.  .  .  .  6i 
Abandimed  to  nature     ....  71 

In  a  case  of  such  difficulty,  it  is  well 
treatment  affords  the  greatest  chance  of  i 
above  we  may  safely  conclude  that  gastr 
which  is  therefore  strongly  urged  by  Dr 
any  given  case,  much  depends  on  collate 
the  child  have  only  in  part  scaped  into 
then  it  is  proper  to  introduce  the  hai 
deliver  as  in  version ;  if  the  head,  howe^ 
pelvis,  it  is  right  to  apply  the  forceps,  ax 
or  useless,  to  perforate  it.  If  the  chile 
into  the  cavity,  and  only  a  few  hours  h 
should  be  passed  through  the  rent,  if  it 
the  legs  grasped,  brought  back  through 
by  the  natural  channels.  But  should  m 
or  the  rent  be  firmly  contracted,  so  as  t 
pass  the  hand  through  it,  it  will  then  1 
gastrotomy  without  delay.  Again,  she 
have,  at  the  time  of  our  arrival,  alreai 
must  then  wait  until  the  plastic  product 
formed  a  cyst  around  it,  whereby  most  c* 
a  time  comparatively  quiescent.  It  will 
mine,  after  waiting  two  or  three  wee! 
make  an  opening  through  the  abdomii 
longer  until  there  is  a  marked  tendency 
any  case,  should  we  find  from  the  touch 
just  beneath  the  walls,  there  can  be  n 
down  at  the  end  of  three  weeks  from  th 
be  remembered  that  the  fcBtns  may  tal 
bladder  or  intestines,  and  form  openii 


*  '  Gaaea  of  Ruptured  Uterus,  with  Remarks,*  by 
of  MtdietU  Scienoej  January  and  April  1848,  and  J 
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protracted  and  immense  BufTering.  Sometimes,  however,  the 
foetus  remains  iu  the  cjst  dormant  fur  many  years,  but  these 
are  the  exceptions. 

The  intestines  may  escape  by  the  rent,  after  delivery  per 
vaginam,  and  therefore  in  every  case  examination  should  be 
made  if  possible,  in  order  to  reduce  them  when  necessary ;  as 
death  has  taken  place  in  some  cases  from  strangulation  of  the 
bowel. 

The  laceration  may  take  place  in  any  direction.  The  relative 
frequency  of  its  position  is  as  follows : — Kupture  of  body  and 
fundus,  63 ;  ditto  of  cervix,  involving  more  or  less  of  body  of 
Titerus  and  vagina,  6'i* 

Ivjuriei  to  th^  vagina. — Unconnected  with  parturition,  these 
are  not  very  common.  But  few  are  recorded.  They  are  in- 
flicted by  falling,  or  sitting  upon  pointed  instruments,  which 
may  penetrate  even  to  the  abdomen.  A  case  is  muntiuned  in 
which  a  triangular  hay-knife  entered  the  vagina,  lacerating 
the  perintcuui,  and  passed  into  the  abdomen,  whilut  the  long 
handle  remained  projecting  from  the  vagina.  The  handle  was  cut 
shoi-t,  and  the  remaining  portion  was  extracted,  after  great 
difliculty,  at  the  end  of  uiue  hours.  Local  and  geueral  bleeding 
was  employed,  and  recovery  took  place  in  aeveu  days.* 

Two  cases  hnve  been  relaud  to  m«  io  which  pntients  havi*  died  ^m  tlie 
bsDiorrlia^  n'AuIting  fniiti  a  wiuiai]  in Jticted  on  th  e  vatciiiA.  Il  in  A  subject  for 
l*egivt  itiEt  iu  iieitbur  lansn  whh  the  nnturt;  of  tlm  wnuud  in  the  tirtery  ducoverod 
nheT  death,  by  cnmful  dirtj^cclion. 

My  iori>riua]it  wiu  hiu'tily  summoned  to  n  lady,  whom  he  found  lyin^  on  tbo 
floor  in  a  pool  of  blood,  at  the  point  of  death  ;  in  fact,  nhe  acarctsly  breathed 
after  his  arriral.  The  hiiftlmiid  had  left  her  io  perfect  hcHlth,  a  very  short  timn 
befon,  to  accompany  a  frii^tid  a  tiltb  dietance  from  the  house.  On  h.\^  rvtuiu* 
be  found  hid  wifu  on  Urn  tUior,  and  faint.  A  surgeon  hod  seen  the  patjt-nt,  and 
discovering  a  flow  of  blood  from  the  vajfina,  placed  a  compresa  and  plug  of  lint 
therein,  and  gave  stiniulHntfi.  Thu  iLUcmarTha^,  however,  continued,  and  death 
took  place  about  an  hour  afl«r  the  inlliction  of  thcinjuty.  A  poet-mortem 
exttuiiiiatioQ  ul'  the  wound  otUy  waa  made.  On  Pepartttin^r  the  labiar  n  lau'ratiid 
^pound,  wlikh  extendttd  upwards  and  forwards,  wa*  seen,  and  the  inttmAl 
pudic  artery  was  found  to  have  bcon  divided.  The  accident  was  occjufioiied  by 
the  lady  going  into  a  dnili  bcdraom  to  micturate,  and  sitting  down  upon  a 
vator^wer,  the  bandlo  of  whiirh  wa^t  broken  olf,  leaving  a  portion,  sharp, 
jligg«d,  nnd  projecting  nimut  an  inch,  which  protluci-^d  the  injury. 

Mr.  Durham,  aesistant-surgcon  at  Guy'ft  Hospital,  related  to  me  the  following 
case :  A  woman  was  knocked  down  fay  a  men,  uid  immediately  a  large  pool  of 


*  Lawxi,  l$33-a4,  vol.  ii.  p.  112,  from  Revae  midicaU, 
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blood  nppearcd  on  the  floor.    She  died  in  a  short  time.    The  blood  Ijymfl  fin 
Iho  vKjj-inft,  in  tho  walU  of  which  there  wa»  a  wound  extendinjt  tcfwtait  ti 
internal   piidic  artery.      At  tlrit  it  was  thought  that  the  woamn  bad  In 
gtabbed  with  a  knire,  bat  on  caj«ful  examinition  it  was  diKOveivd 
had  fallen  on  a  ^pittcKm.    The  weight  of  her  body  broke  this  uieiuO, 
■harp-pointed  firagmeut  of  it  probably  inflicted  the  injiuy. 

Tnjurieg  connecieA  with  parturition. — Rupture  of  the 
uteri  frequently  extends  into  the  vagina,  assisting'  the 
tiie  foetus  into  the  peritoneal  caritj',  or  allowing  the  int 
to  protrude.  Sometimes  the  vagina  alone  is  ruptured 
cii-cular  direction,  either  jwsteriorly  or  anteriorly,  cloae  to  ti 
bladder.  The  rupliu-e  frequently  extends  half  way  roond.  n 
very  infrequently  three-fourths  of  its  circumference.  T 
aymptoms  in  such  cases  resemble  those  of  mpttired  ater 
must  be  treated  accordingly. 

Two  cases  are  latterly  •  on  record  where  the  ufcems  haa ' 
detached  from  the  vagina,  and  expelled  from  the  body  dx 
labour.  In  both  these  cases  there  was  on  inquest.  It  < 
ai>pear  that  any  foi*co  had  been  applied  to  the  parts :  at  leart  i 
siifficieut  to  account  for  such  an  injury.  Upon  consider^ 
of  the  forces  employed  in  labotir  and  of  the  partial  laceratfl 
the  vagina,  which  has  occurred  through  two-thirds  of  its  cirew 
ference  spontaneouslj*,  we  may  find  a  legitimate  explanat 
this  accident  in  the  enormous  strain  on  the  round  li 
and  vagina  after  the  head  of  the  foetus  has  passed  thron 
OS  uteris  but  is  arrested  by  the  pelvis.  The  vagina  and  ran 
ligaments  form  the  only  restraint  of  any  importance  against  t 
recoil  of  the  uterus ;  if  any  part  give  way,  then  undue  M^ 
falls  on  the  rest ;  and  if  the  uterus  then  continue  in  actioql 
force,  80  useful  to  expel  the  fcetus,  acta  against  these  reetsnint 
tissues,  till  they  yield.  Li  general  the  ruptures  of  utenu  > 
vagina  cause  suspension  of  the  pains,  and  then  the  exteDsion 
tho  mischief  ceases  ;  but  this  is  not  always  the  case,  and  th 
the  rupture  is  rapidly  extended. 

The  unskilful  use  of  obstetric  instnunents,  or  the  eziraeti 
of  the  broken-up  festal  cranium,  have  often  caused  sen 
injuries  to  the  vagina ;  sometimes  the  former  have  pMi 
through  the  walls,  at  the  junction  of  the  cerrii,  tearing  f 
uterus  from  the  vagina. 

In  acaw  of  thi?  kind  the  fon-Apa  pasted  through  the  ragina  behind  tki 
uteri;  the  int«tiunea  protruded,  nud  attenpta  were  made  to  reduce  ihem.  Th 


*  See  Zanca  and  SrU.  Auoc,  Jottm.  lat  half-year,  V 
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liow«T«r,  CADtiiiued  to  fall  dovrn,  and  the  portioo  protruded  »lough»I  off  io  about 
Um  dnya.  Ullimntfly  tbe  patiout  rttovered  with  an  iiile8iino-v*(ODiU  flatuU. 
TliiA,  lifter  two  yeiirs,  wiui  clofted  bv  a  plrwtic  operation,  aiiil  cli»ti  tlio  motioua 
pa-'^h^^d  for  thi*  Brst  timi)  ainoe  the  opt^ration  by  the  rectutn.  There  wait,  howovur, 
no  doubt  thatsome  iiichei  of  perfect  inUMiltiie  had  coiueuway  origimilly. 

In  attempts  to  procure  abortion,  the  vagina  haa  been  injured, 
and  occlusion  or  constriction  of  the  i>ti3aix^e  being  the  result, 
has  been  detected  at  the  subsequent  lubour. 

The  vagina  has  also  been  torUj  together  with  the  hymen,  iu 
the  attempts  at  coitus  for  the  first  time.*  In  two  cases 
described  to  the  writer,  in  recently  married  women,  the  bleed- 
ing was  very  alarming  to  both  parties,  consequent  upon  the 
tearing  up  of  a  considerable  portion  of  the  mucous  membrane. 
Similar  effects  are  also  produced  in  rape.  The  legal  points  of 
these  cases  may  be  seen  in  ^orlcs  on  Medical  Jiu*is prudence. 

The  passage  of  the  child's  head  in  primiparaj  will  occasionally 
push  before  it  the  iuternal  membrane  of  the  perinanim,  so  as 
to  cause  it  to  tear,  leaving  a  raw  surface  internally,  which  is 
difficult  and  slow  to  heal.  In  two  instances  this  caused  con- 
traction and  severe  pain  afterwards.  In  one  case  coitus  was 
impossible  for  nine  months  at  Icnst  after  labour.  The  irritation 
of  the  lochia  probably  retards  the  healing  process. 

All  these  wotinds  require  but  little  surgical  interference 
beyond  the  injection  of  warm  fomentations,  great  cleanliness  at 
first,  and,  if  they  be  slow  to  heal,  some  stimulating  injection,  as 
black -wash,  zinc  an<l  alum  lotion,  a  lotion  of  nitrate  of  silver,  or 
the  application  of  the  solid  nitrate. 

All  injuries  of  the  vagina  are  exceeding  prone  to  be  followed 
by  contracting  cicatrices,  which  in  part  or  even  wholly  occlude 
the  passage,  rendering  coitus  more  or  less  difficult,  painftjl,  and 
even  impossible.  They  add  very  seriously  to  the  dangers  of 
labour,  ending  even  in  rupture  of  the  uterus. f  Peritonitis  is 
apt  to  follow  injiiries  of  the  vagina,  especially  if  they  be  near 
the  uterus.  Any  symptoms,  therefore,  of  this  disease  must  b« 
carefully  watched. 

The  protracted  detention  and  pressure  of  the  child's  hea^ 


*  A  BpedineD  of  tUU  injury,  which  proved  fatal,  is  pTeserred  in  the  cotleo- 
tioQ  of  obstetric  preparationa  preseoted  by  Mr.  Stone  to  the  Museum  of  St, 
Oeorge's  Hospital. 

t  IVask  OD  '  OccluaioD  of  the  Os  Ut«ri  aod  Vogiua,'  in  Ammcan  Journal  of 
Medical  Sciatee,  July  ]&48. 


■within  the  vagina  is  soinetimea  followed  by  o  slongh,  which  1 
extend  anteriorly  into  the  bladder,  causing  veaico-vaginal  fis 
or  posteriorly  into  the  rectum,  causing  recto-vaginal  fistal^ 
By  the  former  the   urine  passes  in  part  or  vrhoUy  into  |fl 
raglna ;  and  by  the  latter  the  fajces,  rendering  the  condition  r 
the  sufferer  very  pitiable.     The  treatment  of  the  results  of  Uiii 
injury  is  described  in  the  essay  on   Subgioal  Diseases 
Women, 


Foreign  bodies  when  lodged  in  the  vagina  require 
skill  in  extracting  them.  The  most  common  is  the 
the  strings  of  which  break,  and  the  patient,  from  ignocw 
ance,  generally  allows  it  to  remain  until  the  diachAi^ge  W 
comes  most  offensive,  simulating  that  from  malignant  dinsM. 
Severe  irrit-ation  is  also  set  up;  and  after  a  time  the  ragua 
may  become  so  contracted  around  it,  that  it  is  exoe«dinglj 
dii&cult  to  introduce  any  instrument  Ut  take  hold  of  it. 
one  case  the  pessary  had  to  be  sawn  in  two  parts,  by  a 
introduced  into  the  vagina,  before  it  could  be  removed. 
another,  a  metal  pessary  was  so  impacted  that  the 
requii-ed  division  to  facilitate  its  rcmovaL  For  ordinatj  i 
a  forceps  made  for  the  purpose  is  best. 

In  the  Lo/tdon  Medtatl  GasMe,  1B54,  p.  204,  ft  CMe  is  reported 
brokeu  neck  of  a  bottle  w<w  found  id  It©  vapna,  A  p»iut  of  ii  had  «! 
the  blftdder,  and  on  this  point  ft  colcultis  had  formed  ns  well  as  an>tinJ  the  fKrt 
in  the  Taifina.  A  glasa  bnttlo  waa  wmoved  by  the  writer  with  [mlrpuafowrpt 
Aq  alo-gleaa,  two  inches  and  a  half  in  dinnictcr  luid  tbriM.'  in  faei(:ht,  ww  t^ 
moved  by  the  fon-eps,  and  the  case  is  rtfpnrt*Mi  in  the  Loucri,  !fVj6,  Tot  it 
4ol.  At  Uiiv*»  Hu»*;jitMl  a  case  occurred,  under  the  ciuv  of  Mr.  Hilti^n,  in  ' 
n  fiat  bone  netting^mesb,  about  ten  inchen  long,  was  aucoeasftillj  remcirDd 
the  pelris  of  a  ^rl,  who  bod  iotrodnoed  it  into  that  re^oo  p«r  rtfooiuii. 
length  of  the  meah  nec-eMitatcd  itadivijtion  intn  two  porta  before  it  was  reaoni 
The  meeh  \a  in  the  Museum  at  Gujr'a  Hospital.* 

Injuries  to  the  v^ilva  and  external  parts  arise  from  kicks,  &]li 
astride,  sitting  on  sharp  instruments,  tire,  rape,  and  the  passa^ 
of  the  child's  head.     They  must  be  treated  upon  the  or 
principles  of  surgery.     As  these  parts  contain  much  connect 
tissue,  they  very  readily  swell  after  injuries,  and  suppuiati^ 
also  extends  widely  and  quickly  throughout  their  tissues, 
the  vascularity  of  these  organs  is  great,  contusions  ^ve  rise  I 
large  extravasations   of  blood,  which  cause   remarkable  d^ 
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•  Mid.-Chir.  Trans.  toI.  xsxl  p.  31& 


coloration  of  the  skin  for  some  distance  around.  By  the  appli- 
cation of  cold  at  first,  and  subsequently  a  stimulating  lotion, 
the  bl'XKl  soon  becomes  absorbed.  As  the  result  of  cicatrisation 
after  bums,  the  entrance  to  the  ra^na  may  appear  to  be  nearly 
closed  up.     But  mechanical  dilatation  removes  the  deformity. 

Injuries  of  the  perinrrum, — In  the  male  sei  this  region  is 
liable  to  contusions  and  superficial  lacerations.  Boys  are  par- 
ticularly the  subjects  of  injuries  in  this  part  of  their  bodies, 
which  occur  in  scrambling  over  rails  or  paling-s;  and  adults 
firequently  bruise  the  part  by  striking  it  upon  the  pommel  or 
some  other  part  of  the  saddle  In  riding.  Th*'  result  is  more  or 
less  effusion  of  blood  into  the  loose  connective  tissue,  and  the 
appearances  termed  ecchymosis  become  risible  in  a  day  or  two. 
Local  pain  or  tenderness  generally  accompanies  the  swelling 
which  results,  with  slight  difficulty  and  perhaps  pain  in  micturi- 
tion. Retention  of  urine  sometimes  occurs  from  the  mechanical 
pressure  of  the  swelling  upon  the  urethra.,  and  then-fore  in 
children  especial  care  should  be  observed  to  ascertain  that  the 
bladder  is  emptied. 

Kepose,  and  the  local  application  of  warmth  and  moisture,  or 
a  lotion  of  the  liquor  pinmbi  diacctatis  dilutus,  is  usually  all 
the  treatment  that  is  required. 

Incised  and  even  lacerated  wounds  of  the  int^nments  and 
deeper  tissues  of  the  perintenm  usually  heal  favourably,  when 
treated  in  the  manner  applicable  to  the  special  case,  and  there- 
fore their  treatment  requires  no  particular  description  here. 
The  surgeon  should,  however,  bear  in  mind  the  relations  of 
the  xirctlira  to  this  region. 

But  although  the  primary  results  of  a  wound  in  the  male 
perineal  region  cannot  be  regarded  as  more  serious  than  other 
superficial  wounds  of  soft  parts,  yet  the  secondary  results  may 
involve  considerable  risk  to  life.  The  proximity  of  the  wound 
to  the  urethra  causes  the  inBammation  resulting  from  it  to* 
extend  to  that  canal,  and  thus  there  may  be  excited,  from  an 
apparently  trivial  cause,  all  the  dangers  and  difficulties  accruing 
&om  retention  of  urine,  and  the  usual  means  may  be  required 
to  relieve  that  condition. 

Let  the  following  case  illustrate  this  point. 

A  ntbcr  weak  man,  twenty-two  yenre  o1<),  was  admitted  into  Guj's  lIospilAl 
in  IS.'iS,  with  a  Uceruted  wound  of  the  periumuin,  which  penetrated  merely  to 
the  miitfcled.    The  iujuiy  had  been  indicted  by  fillmg  oif  a  chair  and  atriktng 
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tlio  pcriofDiim.  At  Brat  a  cathetot  was  paued  witbaut  any  diffirultT.I 
UujiTefn  tbia  operetiou  became  impetled  bj  surroundiog  inflamniaUia. 
urvtbra  was  at  Itutt  invulved  in  the  mischief,  and  by  the  hitnxiurtvia  d  * 
catheter  it  was  lupposed  that  a  faUe  paasage  wa«  eotabUahcd.  Hat  vnm 
«ti  ap«(]  intn  the  cnnnectiTe  tiastio  of  tbo  perineum,  and  a  lai^  al«mat  w  ^ 
result  Thif  appetit«  of  ihe  patirnt  bad  cntirvl}*  failed  afxin  after  tb*  acdAa^ 
and  gT«a*t  con>ilitutiniiHl  Hieturbance  had  resulted.  At  last  hectic  fem,«M 
olliquatifo  diarrbo^'a,  nupcrvcaod,  and  ho  sunk  in  nxtoen  days  after  thai 
of  the  injury.  Pofit-iuorteui  exnmi nation  showed  that  the  tiaMMa  at  Um  I 
lun^,  liver,  and  kidnevs  were  di«ea»ed.  The  cavity  of  ■  larg«  afcao— 
between  the  bladder  and  rectum,  and  into  the  last  discus  there  waa  ao  i 
The  mucous  ueinbmne  of  the  bladder  and  urethra  was  cnvi<rud  witfc  I 
membranes,  and  there  were  absceMes  in  the  walls  of  the  bladder. 

Thfi  periiiffium  in  the  female  sei  is  liable  to  a  mtict 
eeriotis  injury  during  purturition.  Plactnl  beliiod  the 
the  iutegnments  and  subcutaneous  tissues  are  so  much  etretcbd 
during  the  passage  of  the  child's  head,  that  they  are  unable  to 
uffer  8u£Gcient  resistance,  and  they  become  torn  or  lacerateA 
The  direction  of  the  rent  is  either  tnunediately  backw«Hi^ 
central,  or  a  little  to  one  side  or  the  other.  Should  this  accv 
dent  occur,  the  edges  of  the  wound  may  be  brought  topfthet 
with  sutures,  and  a  fair  chance  of  cicatrisation  exists,  fiot  H 
neglected,  the  surfaces  heal  orer,  and  a  permanent  6s8ure  inS 
be  the  result.  Even  when  the  torn  surfaces  are  corered  witj 
granulations,  their  suitable  adjustment  with  the  qoill-i 
may  uiduce  cictttrisation.* 

This  subject  wilt  be  found  more  fully  treated  in  the  esajj 
SuBoicAL  Diseases  of  Womev. 


(C.)    IZTJUBIEfi   OF   THE   HeOTTTX   AlTD   ASTS. 

Incised  wounds  of  this  portion  of  the  alimentary  canal  nsMSf 
heal  very  readily.  An  illustration  of  the  fact  may  be  tila 
from  the  observation  of  incisions  made  into  the  lx>wel  for  tk 
cure  of  fistula  in  ano,  and  of  those  in  which  the  anterior  ml 
of  the  bowel  is  incised,  Ut  permit  the  extraction  of  a 
stone  from  the  urinary  bladder.  Even  ioHtances  in  which 
rectum  has  been  accidentally  wounded  in  the  lateral  of 
of  lithotomy  might  be  mentioned,  to  show  how  readil/ 1 
wounds  heaJ. 

The   rectum  is   sometimes   injured   by  the  introdoction 
bougies,  or  the  ends  of  enema  syringes. 


•  See  a  case  in  Guy's  SoapitaJ  RtporUj  1655,  p.  181. 
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D  the  Huaenm  at  Guj's  Hoapital  there  is  a  portion  of  rectum  perforated  hj 
Migie.  The  patient  bad  been  affected  for  many  years  with  Btricture,  and  had 
n  been  relieved  by  surgical  aid;  at  len^^h,  in  an  attempt  to  pass  the  bougie 
aelf,  he  perforated  the  rectum,  and  death  ensued  in  about  ten  hours, 
a  another  case  the  same  injury  was  inflicted  by  the  introduction  of  an 
ieirae's  tube.  The  wound  was  about  five  inches  from  the  anus.  A  man, 
d  nxty-seven,  was  the  subject  of  strangulated  hernia.  It  was  supposed  to 
reduced,  but  the  symptoms  of  strangulation  continuing,  a  rectum  bougie  was 
•ed.  Collapse  and  death  followed.  After  death  the  rectum  was  found  per- 
lAed,  as  the  prepaistion  ahows.* 

L8  an  effect  of  perforation,  the  lower  part  of  the  abdomen  may  become  em- 
aematouB.  A  case  of  this  kind  was  under  the  care  of  the  late  Dr.  Hughes, 
nan,  aged  fifty,  was  admitted  into  Quy's  Hospital  in  1666,  with  cancerous 
laae  of  the  pylorus.  The  necropsy  revealed  ulceration  of  the  rectum,  which 
occupied  nearly  the  whole  of  its  lower  third ;  the  surface  of  the  ulcer  was 
gnlar  and  rs^ed,  and  formed  irregular  bands  and  pouches.  Beneath  one 
heee  bands,  consiating  of  muscular  fibre,  was  a  small  opening  into  the  cellu- 
tiaaues ;  this  opening  the  patient  had  made  with  an  enema  syringe,  and  it 
>  led  to  emphysema  of  the  whole  of  the  lower  half  of  the  abdomen.  The 
pamtion  is  in  Quy's  Hospital  Muaeum. 

^  a  secondary  result  of  the  wounds  of  the  rectum  and  anus, 
ritonitis  must  be  mentioned.  If  phlegmonous  erysipelas  attacks 
)  wound,  and  extends  into  the  connective  tissue  of  the  pelvis, 
i  inflammation  may  reach  the  reflection  of  peritoneeum  passing 
•m  the  bladder  to  the  rectum.  Spreading  from  this  point,  it 
loses  itself  over  the  whole  extent  of  this  serous  membrane, 
d  death  ensues.  This  complication  is  rare,  but  I  have 
tnessed  its  occurrence. 

Wounds  of  this  region  implicating  the  urinary  bladder  have 
3n  alluded  to  above.  As  an  unusual  result  attending  the 
eration  of  paracentesis  vesicse  by  the  rectum,  may  be  men- 
-ned  emphysema,  exteuding  to  the  upper  parts  of  the  body.f 
lis  complication  must  be,  however,  very  rare,  since  it  has 
rer  occurred  once  in  numerous  operations  performed  in  Guy's 
>Bpital. 

Foreign  bodies  in  the  rectum  may  be  divided  into  two 
ksses: 

1.  Those  composed  of  materials  which  have  passed  first 
mg  the  upper  part  of  the  alimentary  canal. 

2.  Those  introduced  at  the  anus. 


•  The  preparation  is  in  Guy's  Hospital  Museum. 

t  Two  cases  are  related  in  the  Zoned,  January  1800,  p.  89. 
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1.  To  the  first  cla^s  1}eloiig  small  \ 
hard  bodies,  as  fruit  stones,  which  m 
with  accumulations  of  feecal  matter ; 
hardened  &eceB ;  and  concretions  of  e 
cine,  such  as  masses  of  magnesia. 

The  indications  of  the  existence  c 
above  described  are — pain  in  attempt 
of  weight  and  fulness  at  the  anus,  as  < 
cannot  pass  the  orifice ;  the  habitual  ai 
of  loose  mucous  stools,  occasionallj 
development  of  external  hsemorrhoii 
index-finger  a  hard  solid  mass  is  felt. 

Such  hard  masses  require  to  be  ren 
complish  this,  the  bowel  must  be  wel 
warm  water  injected  into  the  rectum 
dislodge  the  irritating  cause,  mechan 
plojed,  first  to  break  the  solid  bod; 
piecemeal. 

2.  Foreign  bodies  introduced  per  ai 
The  patient  probably  being  always  aw 
body  80  impacted  above  the  sphincter 
the  surgeon  who  has  to  extract  it,  by  ^ 
structure  and  form.  The  surgeon  mi 
ingenuity  in  regard  to  the  removal. 


INJURIES  OF  THE  UPPER  EXTREMITY. 


OKS  of  the  principal  physical  characteristics  of  man  is  the 
extensive  development  and  varied  application  of  Ihe  upper 
extremity.  When  we  consider  that  it  is  chiefly  by  the  wonder- 
ftil  power  and  versatility  of  movement  enjoyed  by  the  hand  and 
arm,  that  the  mandates  of  his  intellectual  nature  are  carried 
out,  and  its  evidences  impressed  on  the  material  creation,  and 
moreover,  that  this  member  is  so  situated  as  to  be  constantly 
interposed  for  the  protection  of  otherwise  defenceless  vital 
organs,  it  will  not  seem  surprising  that  injuries  axe  met  with 
more  frequently  in  this,  than  in  any  other  part  of  the  human 
frame.  The  greater  number  of  these,  of  course,  present  no 
Bpecial  characters  which  distinguish  them,  either  in  their 
nature  or  treatment,  from  similar  injuries  occurring  in  other 
parts  of  the  body;  hence  it  will  only  be  necessary  in  this  essay 
to  treat  fully  of  those,  the  particiilars  of  which  depend  upon, 
or  are  modified  by,  the  anatomical  constitution  of  the  part 
affected. 

The  frequent  and  comparatively  slight  injuries  called  hruiaes 
or  contvswnSf  may  be  met  with  in  the  upper  extremity  in  every 
variety  of  severity,  but  call  for  no  especial  remark  ou  their 
nature  and  treatment.  The  same  may  be  said  of  the  effects  of 
intense  heat  and  cold,  hums,  scalds,  and  frost-bite.  The  ends 
of  the  fingers  are  liable  to  the  latter  affection  under  the  same 
circumstances  as  produce  it  elsewhere,  but,  as  a  general  rule, 
are  not  so  readily  attacked  as  the  corresponding  parts  of  the 
lower  extremity, 

Speains, 

Sprains  are  very  frequent  in  all  the  joints  of  the  upper  limb, 
especially  in  the  wrist,  and  articulations  of  the  thumb,  as  these 
parts  are  much  exposed  in  falls,  when  the  arms  are  instinctively 
thrown  out  to  protect  the  head  and  chest.     The  bones  being 

3c2 
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forcibly  bent  upon  one  another,  if  actoal  dislocatioafl 
produced,  a  severe  strain  of  the  Ujjaments,  often  attended 
mpture  of  some  of  their  fibres,  will  take  place.  Thia  is 
uufrequentlj  followed  by  inflammation  of  the  synovial  memh 
and  other  structures  connected  with  the  joint,  sometimes 
very  intractable  nature.  Even  when  the  active  inflamnu 
is  subdued,  a  relaxed  and  permanently  weakened  conditio 
tlie  imrt  will  often  remain.  Neglect  in  the  early  period  of 
treatment  is  a  frequeut  cause  of  the  trouble  tliat  auch  iz\ji 
give  rise  to  aftc^rwards,  it  being  very  difficult  to  oonr 
pntient*  of  the  nec-essity  of  submitting  to  the  inconvenienc 
keeping  the  joint  in  a  complete  state  of  rest,  for  what  seen 
first  a  trifling  injury.  The  continnons  application  of  ioe 
vhich  the  caoutchouc  bags  recommended  by  Esmarch  are  ' 
useful}  greatly  relieves  the  pain  and  cuts  short  the  perioi 
acute  inflammation;  but  the  ice  must  be  constantly  ap{i 
without  intermission,  otherwise  it  rather  does  hiu-m  and  fon 
tations  are  preferable.  When  the  pain  has  abatetl,  nntf 
compression  of  the  joint  with  a  roller  or  adhesive  strapping 
promote  the  subsidence  of  the  swelling,  and  will  allowthe  pai 
some  use  of  the  Umb  sooner  than  would  be  safe  without 
support.  Stiffiiess,  so  troublesome  after  these  injuries,  is  I 
overcome  by  passive  movement  and  friction  with  stimolal 
liniments. 

The  musclea  api)ear  to  he  sometimes  the  seat  of  sprains.  A 
violent  exertion,  as  rowing,  lifting  heavy  weights,  Ac,  M 
particular  muscle,  or  group  of  must^les,  is  found  to  be  Bwol 
tender,  or  perhaps  painful,  especially  when  any  moTen 
brings  it  into  action.  Similar  causes  occasionally  prod 
rupture  of  the  mueclex^  either  entirely  or  in  part.  The  mus 
of  the  upper  extremity  in  which  this  has  been  observed, 
the  pectoralis  major,  deltoid,  triceps,  and  more  frequently 
biceps. 

Rupture  of  iendons  is  an  accident  about  which  much  has  b 
written,  especially  with  reference  to  the  long  tendon  of 
biceps,  which  would  appear  to  be  especially  obnoxious  to  1 
injury.  Mr.  Callaway*  has  fully  described  the  sympt< 
attendant  upon  it,  aiud  has  collected  twenty-two  cases,  in  wh 
on  post-mortem  examination  the  upper  part  of  the  tend 


•  Di**ert<tiion  xtptm  Didocatioits  tmd  Fraeturet  of  the  UaeicU  and  ■ 
Joint,  p.  144. 
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apparently  been  torn  ;  but  the  researches  of  more  recent  patho- 
lo^sta  have  shown  that  one  of  the  most  constant  effects  of  the 
not  unfreqnent  disease  of  tlie  shoulder-joint,  called  by  Dr.  R. 
Adams  of  JXiblin  *  chronic  rheumatic  ai-thritis,*  is  disorganisa- 
tion and  ultimate  destruction  of  the  intracapsular  portion  of 
this  tendon.  In  the  absence  therefore  of  any  history'  of  injury, 
uid  tiiking  into  considertLtion  the  other  pathological  changes 
whifli  were  found  iu  tiie  joints  examined,  the  greater  part,  if 
not  all,  of  the  so-called  caj^es  of  rupture  of  the  longer  tendon  of 
tiie  biceps  may  reasonably  be  supposed  to  have  been  the  result 
of  this  disease.  *  In  the  opinion  of  the  last-named  surgeon, 
the  rei>orted  eases  of  dislocation  of  the  long  tendon  of  the 
biceps  with  pariiuJ  displacement  of  the  head  of  the  humerus 
upwardB,t  are  also  to  be  classed  as  the  effects  of  disease,  and 
not  of  injury  ;  but  the  proof  of  this  appears  to  me  not  quite  so 
satisfacttiry  as  in  the  former  cases. 

In  connection  with  tlii»  subject,  a  curious  injury  may  be  mentioned,  wbich 
has  been  described  as  ditpUicffnent  of  the  inferior  oh^  of  the  scapula  over  the 
isdge  of  the  latiasimu8  dorsi  luiiwlc,  and  is  stAted  tti  be  caumi!  by  rabtng  the 
Ami  above  the  hi*ad  to  an  unuiituml  extent.  The  only  fully  n-porttxl  casea  iliAt 
1  hmxv  been  able  to  collect  of  auything  analopous  to  this,  are,  oik  by  Mr. 
ISasner.t  another  by  Mr.  Rose,§  and  n  third,  which  occurred  lu  ISSO  among 
the  out-patientA  of  the  Middle»ex  Ili'ispital,  and  for  the  particulars  of  which  I 
Am  indebted  to  Mr.  W.  II.  Kix,  at  titat  timo  houso-anigeon.  None  of  these 
Ca8««,  however,  exactly  correttptinil  wjih  the  description  given  by  Listen  ;||  for 
Although  the  posterior  border  aiid  inririor  angl«  of  the  ec^vula  projected  very 
markedly,  there  was  no  distinct  account  of  any  injutr,  and  the  alfection  aeeated 
hvdieT  fa)  be  paralysis  of  the  muscles  attached  to  thi«  pnrt  of  the  bone,  ecpedally 
of  the  serratUA  miiKnus,  In  (he  lost- moo  tinned  case  the  subject  was  a  deticate- 
Itioldng  girl  of  fourteen ;  the  whole  of  tbo  posterior  border  of  the  right  tcapnla 

M  very  prominent,  and  aeenied  to  meet  the  skin  cxjvering  it,  almoat  at  a  right 
angle.  The  ioferior  angle  only  projected  a  little  more  than  the  rest  of  the 
bonier,  but  the  finpens  could  bo  passed  fairly  beneath  it.     The  acapnia  could 

Piaily  be  preawHl  into  the  proper  position^  but  it  immediately  started  back  again 
ben  left  to  itself.  The  niotiona  of  the  arm  were  weakened  and  impaired. 
The  treatment  of  such  cases  eon»ist«  in  the  application  of  a  bandage  round  the 
chest  to  keep  the  bcapula  in  plac»,  and  galvanism  to  restore  the  tone  of  the 


•  Sea  K.  Adams*  Ttvatisti  o»  IthetmuTtic  Gouty  1857,  and  art.  '  Abnonnal 
[itiona  of  the  ShuuWer-jmnt,'  in  Cyctop.  Anat.  and  Vhys. ;  K.  W.  Smith, 
DiAHm  Quarterb/  Jmntai  of  Mvdii-ai  Sdaux,  Feb.  1823;  E.  CautoU;  London 
Medical  Oasiiti,  1H41),  vol  viii.  p.  fWW, 

+  See  a  paper  by  J.  Soden,  jun.,  Med.-Chir.  Tran9,  vol.  xxiT.  184L 

X   Trims.  Pror.  Med.  and  •'^g.  Amociutioii^  vol.  iL  1842. 

{  lAmdoR  Medical  Gn::ette,  vol.  xlv.  18o0. 

P  L'/em*HtA  of  Surgery,  1832,  part  iii.  p.  321, 
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affected  miiAcles.  I  bare  ae«n  a  few  Bimilnr  oaws.  In  all  the^  pmJKliaa  rf  d« 
lowor  bn^U  of  the  scapula  was  apparently  due  to  atony  of  the  uiujcIm  ■ltirfci4 
to  the  Tertebral  border  of  the  bone,  and  in  Du  initanca  wa«  thrx«  a  hyiarfvim 
nnt(?ccdent  iqjurj. 

W0UKD8. 

The  hand  and  arm,  from  their  frequent  exposare,  are  liabfe 
to  every  kind  of  wound,  nearly  ail  of  wliich  are  anienahle  to  tfat 
ordinary  modes  of  treatment.  All  varieties  of  poiBOiied  irtmA 
are  of  course  more  often  met  with  here  than  elsewhere,  thoa|^ 
their  frequency  is  exaggerated,  in  couHequence  of  whiUowt  uj 
other  local  manifestations  of  peculiar  constitutional  conditku 
being  generally  attributed  by  the  sufferers  from  them,  to  iiid 
an  origin.  When,  from  whatever  cause,  suppuration  has  t^ka 
place  in  the  hand  or  fingers,  the  importance  of  early  and  frf* 
evacuation  of  the  pus  cannot  be  too  strongly  insisted  upoo^u 
it  is  often  confined  beneath  the  dense  faaciffi,  and  being  thoa 
prevented  from  reaching  the  surface,  extends  along  the  count 
of  the  tendons,  causing  extensive  disorganisation  of  all  tk 
tissues,  and  fi-equently  terminating  in  sloughing  of  the 
or  necrosis  of  some  of  the  phalangeal  bones. 

According  Lo  M.  Nelaion,  abscesses  of  the  fore-arm 
themselves  most  commonly  after  wonnds  or  inflatumafcions  of 
thumb,  or  little  finger,  *  rarely  after  wounds  of  the  other  thw 
fingers;  and  the  anatomy  of  the  parts,  which  shows  that  tir 
sheaths  of  the  Bcxors  of  those  fingers  do  not  communicate  witl 
the  sheath  under  the  annular  ligament  under  the  wTist,  expUin 
the  reason.*'^  The  same  surgeon  also  remarks,  that  in  exaiBS* 
iug  for  pus  in  this  part,  it  is  necessary  to  make  palpation  is  tie 
long  diameter  of  the  limb  ;  as,  if  the  fiugers  are  placed  tm»- 
versely,  the  sensation  caused  by  the  displacement  of  the  mtuelei 
is  very  deceptive.  If  the  abscess  is  deeply  seated,  in  order  ti 
obtain  a  free  opening,  and  to  avoid  wounding  nerves,  rewfk 
or  tendons,  M.  Nelaton  directs  that  an  incision  shouJd  fint  W 
made  through  the  skin  three  inches  in  length,  then  the  aponn- 
rosis  slit  open  upon  a  director  over  an  interstice  between  tir. 
muscles ;  the  latter  may  then  be  separated,  and  the  openifig 
enlarged,  if  necessary,  by  introducing  the  end  of  the  6nger. 

Keedles  often  ran  into,  and  break  off*  in,  the  liand,  causia; 


*  Ckm'eai  Ltcturta  m  Hurpery^  edited  b>-  Walter  F.  Atle^  MJ).    PhiNil- 
pbia,  1855. 
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sometimes  much  trouble  in  extraction,  especially  if  the  piece  be 
small,  and  have  penetrated  deeply  into  fleshy  parts,  us  the  ball 
of  the  thumb.  The  position  of  the  foreign  body  must  be  ascer- 
tained as  well  as  possible,  by  searching  for  the  wound  by  which 
It  entered,  and  by  carefully  feeling  for  its  ends  through  the  skin. 
If  its  situation  can  be  ascertained  with  tolerable  certainty  by 
these  means,  it  must  be  cut  down  upon,  and  drawn  out  with 
the  forceps  ;  but  care  must  be  taken  not  to  drive  it  farther  in 
during  the  attempt  at  extraction,  and  all  unnecessary  or 
speculative  incisions  in  a  part  so  well  supplied  with  nerves  and 
vessels  as  the  palm  of  the  hand  must  be  avoided.  Time  and 
some  suffering  is  saved  to  the  patient,  if  it  can  be  found  and 
extracted  at  once;  but  if,  after  a  thorough  examination,  it 

Mpnnot  be  discovered,  we  must  wait  until  it  shifts  its  situation 
Cffid  it  can  be  felt,  allaying  the  infiammation  and  pain  with 
poultices  and  anodynes. 

Lacerated  wounds  about  the  hand  are  the  cases  commonly 
supposed  to  be  especially  liable  to  be  followed  by  tetanus ;  yet 
I  tbbik  that  if  we  examine  the  assigned  causes  of  many  cases 
of  traumatic  tetanus,  allowing  for  the  great  comparative  fre- 
quency of  such  injuries,  we  shall  hardly  find  that  wounds  of 

i  the  hand   bear   any   disproportionate  ratio  to  those  of  other 

'  porta. 

I      In   incised   and   punctured  wounds  inflicted  by  carpenters* 

( tools  or  knives  accidentally  slipping  frctm  the  hand,  or  by  broken 
glass,  the  radial  or  ulnar  arteries  are  not  unfreqneutly  divided 
near  the  wrist ;  but  the  treatment  will  be  conducted  entirely  in 

,  accordance  with  the  general  principles  applicable  to  wounded 
arteries.     See  vol.  i.  p.  749. 

j      The  bleeding  from  wounds  of  the  deep  palmar  arch  is  apt 

I  to  be  very  troublesome,  on  account  of  the  difficulty  often  ex- 
perienced in  finding  the  divided  extremities  of  a  vessel  placed 
at  a  considerable  depth  from  the  surface,  close  to  the  bone,  and 
in  a  wound  which,  owing  to  its  anatomicEJ  relations,  cannot  be 
freely  enlarged.  Therefore,  in  this  case  it  is  necessary  some- 
times to  depart  from  the  rule,  almost  universal  elsewhere,  of 
tying  the  vessel  at  the  seat  of  the  injury,  and  to  seek  some 
other  method  of  restraining  the  ha'morrhage.  In  the  first 
place,  a  graduated  compress  should  be  laid  over  the  wound : 
this  is  kept  in  position  by  two  small  wooden  splints  placed 
transversely  across  the  hand,  one  on  the  palmar  and  one  on 
the    dorsal   side,  a  good   pad   of  lint  being  placed   beneath 
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the  latter,  n-hile  the  fonner  rests  upon  the  compress ;  thej  may 
then  be  brought  together  to  any  degree  of  tiphtnesB,  by  stripe 
of  adhesive  plaster  round  their  extremities.  Then  tlie  cuiwnt 
of  blood  through  the  radial  and  ulnar  arteries  should  be  ra-| 
strained,  either  by  pieces  of  thick  bougie,  or  by  small  roUenludI 
lengthwise  iiver  the  course  of  the  veaseU  in  the  loirer  part  rfl 
the  forp>ann  and  confined  by  a  bandage.  A  third  larger  roller, 
placed  between  the  others,  is  often  a  usefol  adjunct  in  keeping 
these  in  place,  by  preveutliig  the  bandage  from  forcing  them 
towards  each  other.  Extreme  flexion  of  the  elbow,  whidi 
checks  the  flow  through  the  brachial  artery,  is  preferred  by 
some  surgeons.  The  patient  should,  if  possible,  be  kept  in  bed, 
with  the  hand  raised  high  above  the  level  of  the  rest  of  tlur 
body.  If  secondary  hseuionhage  ooroe  on,  the  compress  niui^ 
be  taken  off,  the  wound  well  cle-ansed  from  dots,  &e.,  and  Uie 
apparatus  readjusted.  Close  observation  of  each  ca«e  alone 
will  teach  to  what  extent,  and  for  how  long,  pressure  may  be 
applied  to  the  wound  without  fear  of  producing  sloughing  of 
the  tissues.  This  so  generally  occurs  when  the  wound  hu 
been  plugged  with  compresses,  wetted  with  the  strong  add 
solutions  of  the  persalts  of  iron  now  in  common  use,  that  tb« 
practice  cannot  be  recommended.  If  these  means  fail  to  stsf 
the  bleeding,  ligatiure  of  the  arteries  of  the  fure-ann  in  their 
Lower  third,  or  of  the  brachial  a  little  below  the  middle,  must 
be  adopted.  Opinions  are  much  divided  as  to  which  is  the 
preferable  operation.  Most  surge<>nB  use  the  latter  only  as  i 
dtmier  ressori ;  while  others,  finding  that  if  both  radial  so^ 
ulnar  are  tied,  circulation  in  the  hand  is  still  maintained  by 
the  interosseous  artery,  which  is  secured  with  difficulty,  prefer 
the  single  and  simpler  proceeding  of  at  once  tying  the  brachial 
My  own  experience,  drawn  from  the  observation  of  several  casei, 
is  in  favour  of  tying  the  radial  and  ulnar  arteries  just  above  Uie 
wrist,  unless  the  fore-arm  is  greatly  inflamed  and  swollen. 

Severe  lacerated  wounds,  with  or  without  fracture,  aa  well  sd 
wounds  of  joints,  should  be  treated  according  to  general  priu- 
ciples,  recollecting,  however,  that  such  injuries  are  endured 
and  recovered  from,  far  more  readily  in  the  upper,  than  in  the 
corresjwuding  ports  of  the  lower  extremity.  Not  only  is  the 
reparative  power  more  active,  but  there  is  also  the  advantage 
of  their  not  requiring  the  patient  to  be  confined  to  bed,  with 
consequent  deterioration  of  general  health,  during  the  whok  of 
the  treatment.     Numerous  instances  of  most  severe  compound 
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fractures  and  dislocations  implicating  the  elbow  oi*  wrist  joint, 
which  at  first  sight  appeared  hopeless,  have  hj  careful  treat- 
ment completely  recovered. 

Tbe  rocords  of  miUtary  suiyerr  will  fumiKh  many  soch.  An  ■  good  example 
of  the  eJiteDt  of  repuntivo  powur.  wlitiu  aided  by  judiciouB  tnwtmuDt,  I  uiuy 
quoU)  one  related  hy  flip  Jmnefl  Prior,  l>ypiily-ln»pector  of  Honjiitnls  aiid  FletTt*,' 
wliicb  occurred  in  civil  prmrlio*.  A  man,  ajfwl  thirty-lour,  woriiitiff  in  a  ilutk- 
yard,  received  a  viulenl  bluvr  fruin  llit;  rHpidiy-revolving  hiuidlc  nf  a  wlmllaiiAf 
oa  the  under  side  of  thv  lift  anu,  at  tliu  fIb»w-joiQt.  *  There  was  a  large 
wound  on  the  under  surface  of  the  joint,  occaaioning  a  g«iwral  di^connectioti 
of  ita  parta,  muacular  utd  otherwiw,  excepting  iiumediatelr  in  fnmu  All  ihe 
li}fiuneal»  alec  were  obrlously  torn  anuiider;  the  heada  uf  tbe  radius  and  ulna 
were  driren  wholly  from  their  entiuttinnn,  upwards  and  forwards  on  tfae  hiimenis  ; 
the  condyles  of  the  latter  bone,  and  part  of  ita  shaft>  to  the  extent  of  two  and  a 
half  or  three  inches,  projected  behind  from  the  wound  at  nearly  a  right  an^ile 
with  the  fore>ann^  and  as  thDroui:hlr  denuded  of  ali  tifraaienta  and  muac-ular 
aUa<;hmeut«  ad  if  cleaned  w'lUi  tiie  i^calpel.'  The  brachial  arter}-  and  nerves  of 
tba  anu  being  uninjured,  it  was  determined  to  attempt  to  aave  thi-  limb.  The 
boDU  were  easily  reduced,  the  wound  carefully  brought  together,  and  treated 
with  cold  application*.  The  patient  eventually  recovered  with  a  very  efficicDt 
limb,  and  went  back  tu  hia  lahorioua  em^vloynient. 

Primary  amputation  is  very  rai'ely  required  in  cases  of  com- 
pound fracture  or  ditdocation  involving  the  elbow-joint — never, 
indeed,  ntdos.s  the  arU'r)*  be  torn  through,  or  tlie  soft  parts  in 
front  aa  well  as  behind  the  joint  extensively  damaged.  In 
treating  such  injuries,  the  position  most  favourable  and  con- 
venient to  the  patient.,  that  of  semi-flexion,  should  be  adopted, 
the  arm  being  fixed  imiuovably  on  a  gutta-percha  splint,  which 
may  be  cut  away,  opposite  the  wound,  so  as  to  allow  of  the 
application  of  the  dressings;  and  the  fracture  or  dislocation 
being  reduced  aud  any  loose  fragments  of  bone  removed,  the 
wound  should  be  thoroughly  washed  with  a  solution  of  chloride 
of  zinc  or  carbolic  acid;  Ua  edges  should  be  brought  t^»gt.'ther  ua 
neatly  an  possible  with  wire  sutures,  and  treated  with  cold  iippli- 
cations,  especially  ice,  if  there  be  much  infliimmator)*  action. 
When  the  bones  are  much  comminuted,  and  the  external  wound 
is  small,  it  is  best  to  enlarge  it  freely,  and  excise  the  injured 
ends  of  the  bone,  as  much  less  constitutional  disturbance 
follows  cases  so  treated,  aud  a  false  joint  with  a  very  consider- 
able amount  of  motion  will  be  formed-f    Wounds  of  tlie  wrist- 


•  Lancrt,  December  1844. 

t  See  an  iutereatin;^  series  of  fevere  Injuries  to  the  elbow-joint,  in  London 
and  Provinrial  lloaj^tids,  collected  by  )lr.  J.  Hutchinson,  Atedical  Time*  oiui 
O'autU,  IttOO,  vol.  ii. 
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joint  should  be  treated  on  the  same  principlea,  the  fore-arm  ul 
hand  being  fixed  upon  a  straight  splint. 

Compound  fractm-ea  of  the  humeraa,  if  attended  witli  mocfa 
laceration  of  soft  parts,  especially  lesion  of  the  artery  aad  U 
the  great  nervous  corda,  Bonietimes  require  amputation ; 
the  fore-arm  when  similarly  injured  may  almust  alt 
preserved. 

The  hand  is  very  frequently  the  subject  of  extensive  i 
involving  bones  as  well  as  soft  parts,  and  often 
removal  of  one  or  more  of  the  fingers  or  of  the  whole  inemb:'r. 
Great  ingenuity  niaj'  be  displayed  iu  the  performance  of  thi! 
operation  in  such  cases,  the  surgeon  being  guided  in  the  an 
to  be  removed  and  the  selection  of  Aaym  by  the  extent  of] 
injury,  always  remembering  the  necessity  of  savin«f  as  mo 
possible.  The  loss  of  one  or  two  fingers  is  not  of  great 
except  in  some  peculiar  occupations;  but  the  thumb  is  tl 
especial  importance,  and  if  only  a  single  finger  la  left  to  oppo* 
it,  great  use  may  still  be  made  of  the  hand.  It  is  even  better 
to  save  the  thumb  alone  or  a  single  finger  when  it  can  be  doiw, 
tliau  to  sacrifice  the  whole  hand.  Although  everything  that  ft 
likely  to  be  of  service  must  be  carefully  preserved,  the  oppo«t» 
error  must  be  avoided  of  attempting  to  save,  at  a  great  sacn&t 
of  time  to  the  patient^  a  severely  injured  finger,  which,  altbol^ 
it  may  ultimately  heal,  will  remain  permanently  stiff  or  V 
formed,  and  which,  from  its  being  either  useless  or  positif^j 
interfering  with  his  employment,  may  eventually  hare 
removed.  Among  people  of  the  upper  classes  of  life, 
elegance  of  appearance  is  an  element  of  consideration.  Oal 
latter  account,  when  a  finger  has  to  be  removed  entire,  the  ! 
of  the  metacarpal  bone,  although  uninjured,  is  often  takeol 
with  it,  so  that  the  remaining  fingers  come  nearer  togeUiB^ 
and  the  loss  is  less  conspicuous ;  but  with  working  P^Ofl^^l 
should  not  be  done,  as  to  them  a  broad  palm  is  often  vHi 
vantage ;  and  the  hand  is  weakened  by  the  division  of  Um 
transverse  ligament  which  connects  the  head  of  the  bones.  Il 
compound  dislocations  of  the  phalanges,  in  which  attempU  il 
redaction  have  been  unsuccessful,  it  is  better  to  remove  Un 
projecting  head  of  the  displaced  bone,  then  to  bring  the  wfl 
together,  and  fix  the  finger  on  a  splint,  trusting  to  the 
tion  of  a  ligamentous  joint. 
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Statistics  op  Feactuebs  avu  Dislocations  op  the  Uppbb 

extrkmitt. 

Kearly  all  statistictU  infurraation  hitherto  published  regard- 
ing fractures  and  dislocations  is  more  or  less  unsatisfactory, 
either  because  the  numlx-'rs  given  are  too  limited,  or  the  cases 
being  Belect*?d,  they  do  not  present  a  fair  average  of  all  ages  and 
classes  of  the  population. 

The  following  table  has  the  advantage  of  showing  nearly 
every  caue  which  presented  itself  during  a  given  period  at  a 
hospital  8u  situated  as  to  affoi*d  a  fair  example  of  the  ordinary 
accidents  of  civil  life  in  this  oounti-y.  Some  few  have  been 
rejected  on  account  of  insufficiency  of  diagnosis,  or  omission  of 
age  or  sex  from  the  record,  and  doubtless  the  remainder  are  not 
entirely  free  from  errors ;  such  errors,  however,  correct  them- 
selves when  tlie  numbers  are  sufficiently  large.  In  one  class  only 
is  there  a  considerable  defect,  viz.  the  fractures  of  the  phalanges ; 
many  cases  that  are  vaguely  entered  iu  the  hospital  books  as 
'  smashed  *  or  '  crushed '  fingers,  without  specification  of  lesion 
to  bone,  having  been  omitted  from  tlie  table.  If  all  these  were 
added,  the  numbers  assigned  to  this  injury  would  probably  be 
doubled. 

It  is  not  within  the  scope  of  a  work  like  the  present  to 
discuss  all  the  inferences  that  might  be  derived  from  the  study 
of  this  table.  A  few  general  observations  on  the  influence  of 
sex  and  age  upon  the  production  of  these  ii^uries,  wUl,  how- 
ever, be  admissible. 

It  will  be  seen,  as  might  be  expected  from  the  difference  ot 
habits  and  occupation,  that  the  whole  number  of  males  exceeds 
that  of  females,  the  ratio  being  that  of  10  to  6"2 ;  but  this  ratio 
is  not  constant  in  all  kinds  of  injury,  and  all  periods  of  life. 
During  infancy  tliere  are  200  males  and  197  females;  so  that, 
as  might  be  supposed,  in  this  period  the  liability  to  these  acci- 
dents is  the  same  in  both  sexes.  This  age  is  characterised  by 
the  great  frequency  of  fracture  of  the  clavicle,  more  than 
half  of  the  entire  number  of  injuries  belonging  t<:i  tliis  bouei 
The  bones  of  the  fure-arm  and  humerus  follow  next  in  order; 
but  fractures  of  the  olecranon,  metacarpus  and  phalanges,  and 
all  dislocations,  are  almost  unknown.  During  the  succeeding 
ten  years  we  find  the  active  disposition  of  boys  exposing  them 
to  frequent  fractares  of  the  clavicle,  humerus,  and  fore-arm,  and 
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to  dislocations  of  tlie  elbow-joint ;  whil( 
aiicli  accideuts  are  comparativelj  leas 
otlier  period,  tlie  proportion  being'  now 
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next  period,  that  from  fifteen  to  twenty  years,  the  males 
exceed  the  females  in  the  proportion  of  10  to  3*7,  and  this  excess 
steadily  decreases,  till,  between  forty-five  and  sixty,  the  sezes 
figure  in  nearly  eqnal  numbers ;  and  beyond  that  age  the 
liability  to  these  accidents  is  consiclenibly  greater  among 
women  than  among  men,  this  preponderance  being  almost 
entirely  owing  to  the  great  frequency  among  the  former  of 
fracture  of  a  particular  part  of  one  bone,  viz.  the  lower  end  of 
the  radius. 

Further  reference  to  the  numbers  in  the  table  will  bo  found 
tinder  the  head  of  each  particular  injury. 

FRACTUttEa  OF  THE   B0NE8   OP   TEE    UPPEE   ElTKEMITT. 

Fractures  of  the  Clavicle, 

The  clavicle  ia  more  frequently  broken  than  any  other  bone 
the  body,  the  radius  excepted.  Altliough  met  with  at  all 
s,  this  accident  is  most  common  in  infancy  and  early  child- 
hood; nearly  one-half  of  the  entire  number  of  cases  recorded  in 
the  above  tabic  occurred  before  the  completion  of  the  fifth  year. 

Up  to  this  period  its  relative  frequency  in  the  difterent  sexes 
is  nearly  equal;  at  all  subsequent  ages  men  are  much  more 
liable  to  it  than  women. 

Sometimes  the  fracture  is  caused  by  direct  application  of 
force  to  the  bone,  as  by  a  heavy  blow,  or  a  wheel  passing  over 
it,  or  a  fall  in  wbich  the  body  of  the  bone  comes  into  contact 
with  some  hard  substance ;  but  much  more  commonly  it  is  due 
to  indirect  violence,  as  Jalls  on  the  point  of  the  shoulder,  or  ou 
the  hand  when  the  arm  is  outstretched  ;  in  the  latter  case  the 
shock  is  transmitted  through  the  otber  bones  to  this,  the  laMi 
in  the  aeries,  which  being  fixed  at  its  proximal  end  to  the  ster- 
num, must  give  way  under  a  sufficient  amount  of  force.  Dr.  F,  II. 
Hamilton*  has  collected  six,  and  Gurlt  twenty  cases  of  fracture 
of  the  clavicle  from  muscular  action.f  The  last  author  haa  also 
brought  t(.>getlier  seven  cases  of  intrauterine  fracture  of  the 
collar-bone  produced  by  external  violence. | 

The  bone  is  generally  broken  near  the  middle,  although  it 


■t.' 


•  A  Prnctiral  Treatise  on  JVoc/wrw  and  Dittlocationtt,  p.  180,  Philadelphia,  ]8fW. 
t  G  urlt,  JIatuibuch  dtr  Lfhre  von  der  £HOchtnbruch«n,  Tb.  2,  L.  2,  p.  G0.*1 
et  iqq. 

X  Gurlt,  loc.  cit.  Th.  2,  L.  2,  pp.  C05-0. 
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may  be  towards  the  acromial,  or  more 
tremitjr.  The  line  of  fracture  is  said  ti 
hut  in  many  specimens  that  I  have  i 
it  has  passed  in  a  straight  line  fron 
the  concavity  of  one  curve  to  that  of  1 
very  obliquely  across  the  shaft  of  the  b 
within  upwards,  so  that  the  inner  &a^ 
The  part  between  the  two  curves  is 
part  of  the  bone,  and  hence  more  lial 
the  clavicle  is  broken  near  its  midd 
is  usually  retained  in  its  place,  becausi 
attached  to  its  sternal  end  prevent  mt 
muscles  connected  with  it  nearly  coui 
There  is,  however,  a  slight  tendency  to 
end,  which  in  cases  left  long  neglected 
I  lately  saw  a  girl,  aged  nine,  who  hat 
month  before,  and  had  had  no  treatmem 
projected  upwards  at  an  angle  of  45**,  its  e 
a  visible  prominence  in  the  side  of  the 
ment  was  fully  an  inch  below  this,  an 
what  appeared  to  be  a  band  of  fibrous 
vertically  between  them.*  The  outer 
below  its  normal  position,  owing  to  the 
it  is  drawn  inwards  by  the  muscles  pas 
the  shoulder  and  humerus,  the  outer  e] 
what  forwards ;  its  broken  end  is,  in 
cases,  placed  beneath  that  of  the  stem 
occasionally,  but  very  rarely,  is  found  al 
If  the  fracture  is  oblique,  the  fragments 
whole  bone  is  somewhat  shortened.  Tl 
of  clavicles  that  have  united  after  obliqu 
more  than  an  inch. 

The  signs  usually  presented  are  vi 
except  in  the  case  of  young  fat  childrei 
difficulty  in  the  diagnosis.  There  is  pai 
the  patient  is  unable  to  lift  the  arm  to  ■ 
extensively   forwards   or  backwards,   a 


*  See  ftl80  the  figure  at  p.  219  in  Dr.  R.  W.  Sn 
the  Viciniti/ of  Jointa,  &c     Dublin,  1847. 

t  Malgaigne,  Traiti  des  Fractwea  et  des  Luxi 
1847. 

X  Lonsdale,  Practiced  TrtatUe  on  Fractttret,  p.  S 
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suffering;  liis  neck  and  head  are  uaually  inclined  to  the  injured 
side ;  while,  to  roUeve  the  pain  caused  by  the  displaced  fra^rment^ 
of  bone,  he  will  often  support  the  elbow  with  the  opposite 
hand.  The  point  of  the  shoulder  falls  lower  than  the  other, 
and  somewhat  forwards  and  in%vurds,  its  distance  from  the 
centre  of  the  sternum  being  diminished  in  proportion  to  the 
amount  of  riding  of  the  broken  fragments.  On  passing  the 
finger  along  the  upper  border  of  the  clavicle,  the  abrupt 
projecting  end  of  tlie  inner  fragment  and  the  depression  of  the 
outer  one  are  easily  recognised,  and  manipulation  will  prove 
the  separation  of  the  fragments,  and  generally  produce  crepitus, 
though  the  latter  important  sign  is  sometimes  not  perceived 
until  the  broken  ends  are  brought  into  apposition  by  e]rtending 
and  drawing  back  the  shoulders.  The  differences  in  position  of 
the  bone  mentioned  above  will  of  course  produce  corresponding 
modifications  of  these  signs.  In  transverse  fractm*es,  the  amount 
of  displacement  is  often  inconsiderable;  but  pain,  loss  of  power, 
mobility  of  the  fragments,  and  crepitus  will  indicate  the  natui*e 
of  the  injury. 

Fractwe  of  the  $temal  extremity  of  the  clavicle  is  a  very  rare 
accident.  Lonsdale,*  relating  the  case  of  a  child  three  years 
old,  in  which  the  clavicle  was  fractured  about  half  an  inch  ftH>ui 
the  sternum,  conjectures  that  such  cases  arise  from  separation 
of  the  epiphysis.  This,  however,  clearly  cannot  be,  as  the 
epiphysis  at  the  sternal  end  of  the  clavicle  is  an  extremely  thin 
plate  of  bone,  and  commencing  to  ossify  at  about  the  age  of 
eighteen,  is  joined  to  the  bone  a  few  years  later ;  if,  then,  such 
an  injurj*  could  happen,  it  would  be  only  at  this  particular 
period  of  life.  Blandinf  describes  a  case  in  which  the  clavicle 
^vaa  fractured  between  the  coflto-clavicnlar  and  sterno-clavicular 
ligaments,  without  displacement;  but  in  the  only  two  specimens 
of  similar  fiTictui'e  that  MalgaigneJ  could  find  in  the  Mus^ 
Dupuj-tren,  the  external  fragment  was  displaced  considerably 
downwards  and  forwards. 

Two  examples  of  this  accident  recently  occurred  at  the 
Middlesex  Hospital.  Both  patients  were  girls  under  ton.  In 
one  the  ft^icture,  produced  by  indirect  violence,  was  about  half 
an  inch  from  the  sternal  joint,  and  the  displacement  was  very 
slight;  in  the  other  the  fiucture,  caused  by  direct  violence,  was  a 


Op.  dt  p.  200. 


t  Op.  cit.  torn.  I  p.  401. 
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little  farther  from  the  sterual  joint  aud  there  wi«  more  i 
placement. 

Fractures  of  this  acromial  extremUif  of  the  clamcU  are  mndi 
more  frequent  than  the  last.     K.W.  Smith*  haa  shown,  fro^ 
examination  of  specimens  of  bones  after  death,  that  the< 
cud  of  the  clavicle  may  be  broken,  either  between  the 
and  trapezoid  portions  of  the  coraco>cIaricular  ligametttrl 
between  this  li^ment  and  the  acromio-claTioolar  artica 
In  the  former  situation  the  fracture  is  of  comparatiTcIy 
occiuTGnce,  and  attended  with  scarcely  aoj  displaoen 
either  frnj^ment  of  the  bone ;  in  the  lotter,  on  the  oont 
there  is  generally  a  considerable  amount  of  diBplaoemeDt  of  ^ 

Fio.  04. 


Gxtromeir  flUir|u»  frarturf  of  Ibe  ni^riniinl  i*a4  of  th#  rUncle.     a, 
b,  ftDt«norvie«.    From  a  prepuvUbu  in  lit*  Middlesex  Uospitai 


b,  ftDt«nor 
No.  i.  Idt  d. 


a,  nndm 


and 


outer  fragment;  its  inner  end  being  drawn  upwards 
wards  by  the  aetion  of  the  clavicular  portion  of  the 
muscle,  while  the  outer  or  articulating  earface  is  directed 
downwards  and  inwards  by  the  weight  of  the  arm  aad  diB 
action  of  the  muscles  passing  frum  the  chest  to  the  shoaUeL 
This  displacement  ia  sometimes  carried  so  fex  that  in  some  ol 
the  cases  examined,  the  outer  fragment  had  united  to  tfai 
other  at  a  right  angle.f  The  inner  fragment  is  not  materiall]! 
altered  in  position,  unless  the  coraco-clavicular  ligament  hi 
ruptured. 

An  incomplete  fracture  of  the  body  of  the  clavicle,  sometiiDM 
attended  with  bending  of  the  bone,  is  oocaaionally  met  with  ii 
children.     Vide  FaACTuaEB,  p.  4^. 

Comminuted  fractures  of  the  clavicle  are  not  nnfroquently 


I 


•  Op.  dt.  p.  209, 

t  'I'liis  ob«cn-Ation  is  corroborated  liy  a  recent  Bpociizwo  exhibited  bj*  Ut 
Ciuiloa  to  the  Pathological  Society,  Not'.  0th,  1860. 
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ult  of  direct  violence,  and  are  easily  recognised  hj  the  great 
•bility  of  the  fragments. 

Oompound  fractures  of  the  clavicle  are  extremely  rare ;  and 
bwithstanding  its  vicinity  to  the  large  vessels  and  nerves  of 
!  neck,  serious  complications  &om  implication  of  the  soft 
rts  do  not  often  follow  fractures  of  this  bone. 

Imong  the  severe  injuriea  which  occasioned  the  death  of  the  late  Sir  Robert 
A,  was  *  a  coTDminuted  fracture  of  the  left  clavicle,  below  which  a  swelling 
lai^  as  the  hand  could  cover,  and  which  pulsated  sTnchronously  with  the 
.tractions  of  the  auricles  of  the  heart,  formed.'  This  was  eridentlj  the 
alt  of  a  wound  of  some  large  vein,  probably  the  subclavian,  bj  the  broken 
Is  of  the  bone.  From  the  intense  pain  suffered,  it  was  also  conjectured  that 
le  of  the  ner\*es  of  the  axillary  plexus  were  lacerated.*  In  the  Museum  of 
George^s  Hospital  is  a  specimen  in  which  the  fractured  end  of  the  bone  was 
ren  through  Uie  internal  jugular  vein.  The  patient,  a  boy  aged  thirteen, 
I  been  standing  under  a  tree  in  a  storm,  and  was  struck  by  a  falling  branch. 
reral  cases  are  also  on  record  of  injury  to  the  brachial  plexus  of  nerves,  fol- 
red  by  paralysis  of  the  arm. 

Fracture  of  both  clavicles   in  the  same  subject  sometimes 
Eurs.     Malgaigne  could  only  collect  five  cases.     A  man,  aged 
■t.y-seven,  was  admitted  a  few 
ars  a^  into  the   Middlesex 
capital  with  ununited  fracture 

both    clavicles,    occasioned 

the  same  injury.  Want  of 
lion  is  very  uncommon ;  in 
is  case  it  was  probably  owing 

the  difficulty  of  restraining 
e  motion  of  both  arms  at  the 
me  time  during  the  treat- 
=nt;   <u.   a   general   rule,   no    ^Ur^fLtruroTZt 

ne    in    the   body   unites    more         clavicle :  under  surface.    The  asterisk 

j'T  T      loCT    „      «„-™  -,■-!  points     to    the    acpomio- clavicular 

laily.      In   1867,  a  young  girl         j^i„t.     From  a   preparation    in    the 

18   brought  to  the  Middlesex  Middlesex  Hospital    Museum;    Cat. 

:>spital  with  both  collar  bones 

d  some  ribs  broken.     She  was  kept  flat  on  her  back  in  bed 

.•  some  days,  and  made  a  good  recovery. 

Treatment, — Although  the  indications  to  be  followed  in  the 

iatment  of  fractured  clavicle  are  plain  enough,  the  nume- 

us   contrivances  that  have   been  invented  for  the  purpose, 

d  the  diversity  of  the  methods  adopted  in  different  countries, 


•  Lancet,  July  0th,  1850. 
VOL.  II.  3    D 
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Thr  tipper  snrfaoo  of  lh«  wm*- 
prc|)AmlioD.  The  innt»r  frui^rnont 
orprridM,  and  thr,  imtt-r  hiu  lMi>n 
twlstrd  to  M  tn  mnkR  n  cmi* 
hiderable  aoglo  with  it 


aiul  \>y  different  siirg^ODB,  ore   sufficient  to   show 

eulties  tliat  ar^  pntoti<!aUy  found  in  carr\'inj7  tliem 

Dr.  b\  H.  Hamilton  says,  *  a  catulojjut*  of  the  names  o: 

„       „  men   who    have    upon 

FiQ.  00.  -    ,  •     1     Ap- 

point    exercised     their     isgvi 

would  be  formidable,  nor  woi 

present  any  mean   array  of  1 

and  of  practieol  skill.* 

The   most  certain  method  ' 

sure  union  without  deformitv, 

Veep  the  patient  lyuifj  on  the 

in  bud  until  the  fracture  has  n 

the  head  being  fixed  to  the  p 

and  both  arms  confined  to  thi 

of  the  body.      This    plan   mi 

adopted  in  the  case  of  yonng  | 

who  wear  low  dresses,  and   iu  whom   it  is  consequently 

ticularly  desirable  to  presurre  the  symmetrj'  of  the  clax 

but  men  and  hoys  will  seldom  be  found  to  submit  to  the 

finement,  and  it  is  satisfaofcorj'  to  know  that  the    amon 

shortening  which  almost  invoriftbly  follows  an  oblique  fnu 

treated  in  the  usual  way,  will  rarely  interfere  in  any  apprei 

decree  with  the  pei*fei:t  use  of  the  arm.  fl 

Pi-oBuming  that  the  ordinary  dispUicoment  hae  occtnH 

re»toro  the  outer  fra;^mout  to  its  noruuil  position,  the  she 

must  be   dra^vn    outwards,    upwards,    and    backwards.     ] 

description  of  the   many,  more  or  less  complicated,  fon 

apparatus   irtvented  to  retain  the  parts  in  this   position 

reader  is  referred  to  special  treatises  upon  the  subject,  as 

have  nearly  all  met  with  but  a  verj"  limited  or  local  appUct 

and  without  figures  any  account  of  them  would  he  uninteUij 

As  the  results  of  the  method  of  treatment  generally  follow 

Tnost  of  the  hospitals  in  London  are  as  satisfiictory  aj 

attributed    to   any   of  the    others,    and    as    there  is  in  i 

j»Teat  advantage  of  requiring  no  other  materials  tha^ 

which  are  at  all  times  at  the  command  of  the  Bur(»eon,T 

content  myself  with  describing  it.     A  stout  wed^-sluiped 

witii  the  broad  end  upwards,  stuffed  with  tow  or  horse-hair 

hiiving  a  little  cotton-wool  wrapped  around  it,  is  placed  well 

the  axilla.     Tlien  the  elbow  is  brought  close  to  the  side,  ou 

fore-arm  laid  across  the  front  of  tlie  chest,  the  hand  being  r 

towards  the  opposite  shoulder.     It  is  now  to  be  firmly  botii 


^ 
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tills  position  with  a  broad  calico  roller,  some  of  the  turns  of 
which  are  made  to  pass  beneath  the  elbow  and  over  the  opposite 
shoulder,  so  as  to  act  as  a  sling,  and  raise  the  humerus.  The 
bandages  should  be  secured  by  a  few  stitches.^  Some  surgeons 
advance  the  elbow,  others  think  that  it  should  be  directed  some- 
what backwards,  but  an  intermediate  position  is  more  generally 
jweferred.  Very  frequently,  before  the  elbow  is  fixed,  a  figure- 
of-eight  banda^  is  placed  round  the  shoulders,  and  tied  tightly 
behind,  with  the  intention  of  drawing  backwards  the  extremity 
of  the  clavicle ;  but  this  is  by  many,  and  with  much  justice, 
objected  to,  on  the  ground  that,  unless  put  on  with  very  great 
care,  it  may  press  upon  the  inner  end  of  the  distal  fragment 
and  push  it  behind  and  below  the  other,  thus  adding  to  the 
deformity  which  it  is  intended  to  prevent.  The  axillary  pad, 
which  was  introduced  by  DesaiUt  as  a  fulcrum  by  which  the 
elavicle  may  be  extended  when  the  elbow  is  pressed  to  the  side, 
IB  now  generally  used  of  smaller  size  than  was  originally 
propc^ed,  and  is  discarded  altogether  by  some  sui^eons,  on 
account  of  its  liability  to  compress  tiie  axillary  vessels  and 
nerves.  The  apparatus  is  then  reduced  to  little  more  than 
a  filing  for  the  elbow. 

It  is  evident  from  these  differences  of  opinion,  that  in  the 
management  of  fractured  clavicle,  as  in  that  of  any  other  similar 
injniy,  no  one  rule  ought  to  be  followed.  Careful  attention  to 
the  peculiarities  of  the  individual  case  will  alone  suggest  the 
particulars  of  the  treatment  that  should  be  adopted;  and 
whatever  may  be  the  apparatus  determined  upon,  it  should  be 
frequently  examined,  in  order  to  be  sure  that  the  intention  with 
which  it  is  applied  is  really  being  carried  out,  and  that  no  parts 
of  it  have  become  loose  or  disarranged,  or,  on  the  other  hand, 
are  unnecessarily  tight,  so  as  to  give  pain  or  chafe  the  skin. 

If  the  fracture  is  attended  with  complications,  or  if  both 
clavicles  are  broken,  it  is  advisable  to  confine  the  patient  to  bed. 

Union  usually  takes  place  in  about  three  weeks — in  young 
subjects  even  earlier. 


•  Bandagres  stiffened  with  starch,  dextrino,  or  plaster  of  Paris  are  often  used 
with  great  adTantiige. 


3  Tt  3 


t«'^ 


772      INJURIES  OF  THE  UPPER  EXTREMITY. 


Fractures  of  the  Scapula, 

As  this  bone  is  not,  like  the  clavicle  or  other  long  hon 
the  arm,  placed  between  resisting  points,  it  is  not  • 
affected  by  any  application  of  indirect  violence;  and  a 
peculiar  conformation  and  protected  situation  afford  it  cons 
able  immunity  from  direct  injury,  it  is  very  rarely  broken. 
statistics  of  the  Middlesex  Hospital  for  sixteen  years  ( 
p.  764)  give  1*07  per  cent  as  the  relative  frequency  of  frac 
of  the  scapnla,  which  agrees  closely  with  that  given  by  G 
The  shape  of  the  scapula  is  so  very  irregular,  that  frac 
occurring  in  its  different  parts  present  special  characters 
require  therefore  separate  consideration. 

1.  Fracture  of  the  body  of  the  scapula  may  occur  in  combin; 
with  other  injuries  when  the  trunk  is  severely  crushed,  s 
the  fall  of  a  heavy  weight  upon  it.  It  has  also  been  cau« 
a  blow  applied  directly,  the  passage  of  a  cart-wheel  over  itj 
fall  backwards,  in  which  the  bone  is  struck  against  some 
substance,  such  as  the  comer  of  a  table. 

The  fracture  usually  runs  transversely  or  obliquely  acros 
flat  part  of  the  body  of  the  bone  beneath  the  spine ;  but  s 
times  it  extends  vertically  through  the  spine,  or  the  bone,  v 
in  other  instances  is  variously  starred  or  comminuted, 
incomplete  ftucture  through  the  spine  alone,  or  one  of 
margins,  appears  to  be  sometimes  met  with ;  and  occasio 
the  thin  central  portion  of  the  infra-spinous  fossa  is  fissure 
even  deeply  indented,  while  the  borders,  being  thicker 
stronger,  have  escaped  injury.  There  is  often  but  little  disp 
ment  of  the  fragments ;  sometimes,  however,  one  or  the  < 
of  the  broken  edges  may  be  felt  to  project.  In  a  man 
fortj'three,  lately  a  patient  at  the  Middlesex  Hospital,  the 
of  the  scapula  was  broken  by  a  carriage-wheel  passing  ovi 
back ;  he  was  so  extremely  thin,  that  the  nature  of  the  ii 
could  be  ascertained  with  perfect  facility.  The  line  of  frai 
extended  from  the  anterior  costa,  one  inch  above  the  inf 
angle,  upwards  and  backwards  to  the  posterior  costa,  just  h 
the  root  of  the  spine.  The  triangular  portion  thus  sepai 
was  drawn  directly  upwards  under  the  other,  and  be< 
united  there;  so  that  the  scapula  was  eventually  one 
shorter  than  the  other,  and  had  the  lower  end  deeply  note 
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There  is  a  specimen  in  Gnv's  Hospital  Musexim*  in  which  the 
line  of  ^cturc  is  almost  the  same^  but  the  inferior  fragment 
has  united  on  the  dorsal  surface  of  the  other.  The  different 
direction  of  the  displacement  of  the  fragment  in  these  instances 
was  probably  communicated  to  it  at  the  moment  when  the  injury 
•was  inflicted,  while  the  drawing  upwards  was  due  to  the 
combined  action  of  the  muscles  attached  to  it. 

Mobility  can  generally  be  detected  by  grasping  the  shoulder 
and  upper  part  of  the  scupula  vnth  one  hand,  and  the  lower  part 
of  the  bone  near  the  inferior  angle  with  the  other;  crepitus  will 
also  be  obtained  in  this  manner,  or  by  placing  the  hand  flat 

Fie.  07. 


FrtCtttw  thrtiogli  Uie  glenoid  «ivity,  rnnning  into  the  body,  ind  rroa«inpr  rin*  ipinf  of 
Ihr  iwapula:  with  fracture  of'tho  (wmniion  pnwmw.  From  n  prepurBtioa  ia  ttiM 
Middlesex  HMpi'tal  Uu«rum  ;  CnUlogue  i.  17.     No  hititor;  ia  artaclied. 

upon  the  dorsum  of  the  scapula,  and  moving  the  humerus  ia 
various  directions.  But  great  care  must  be  taken  not  to 
mistake  that  psoudo-erepitus  which  appears  to  be  caused  by 
the  movement  of  the  tendons  over  the  shoulder- joint  for  a  bony 
crepitus;  a  mistake  not  unfrequently  made  by  inexperienced 
surgeons  when  examining  injuries  about  the  shoulder.  In 
rauscalar  and  fat  subjects,  and  where  there  is  little  displacement, 
the  diagnosis  of  these  fractures  is  often  attended  with  difficulty. 


Xo.  1,0H7  ». 
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but  in  others  the  signs  are  sufficienilj  obvious.  Malga: 
recommends  that  in  making  i^e  examination,  the  fore- 
should  be  brought  behind  the  back,  and  the  hand  raise 
much  as  possible,  as  by  these  means  the  inner  border  of 
scapula  will  be  rendered  prominent. 

Treatment. — The  fragments  having  been  reduced  as  compL 
as  possible  by  manipulation,  the  body  of  the  scapula  sh 
be  confined  by  a  shield  of  gutta-percha  modelled  to  it,  or 
a  broad  bandage  or  strip  of  adhesive  plaster.  The  motioi 
the  arm  are  then  to  be  restrained  and  the  elbow  niisei 
supporting  it  in  a  sling.  When  there  is  much  displacemei 
is  difficult  to  keep  the  fragments  in  good  apposition  bj 
application  of  compresses,  or  any  of  the  other  contrivances 
have  been  suggested  for  the  purpose ;  but  in  most  cases  t 
takes  place  readily,  and  although  there  may  be  some  defon 
the  arm  regains  its  proper  motions. 

2.  Fracture  of  the  acromion  proee»$. — ^The  acromion  pr 
being  the  most  prominent  part  of  the  shoulder,  it  is  liab 
be  broken  across  when  a  blow  is  received  directly  from  a 
in  foils  upon  the  shoulder,  and  also  perhaps  by  upward  pre 
of  the  head  of  the  humerus,  in  falls  on  the  elbow  or  hand, 
frequency  of  this  accident  has  been  overrated,  as  many  ol 
numerous  specimens  found  in  museums  of  what  appear  at 
sight  to  be  old  ununited  fractures  of  the  acromion,  are  prol 
examples  of  non-union  of  the  epiphysis.*  There  seems  i 
some  as  yet  unexplained  connection  between  this  conditioi 
the  disease  called  chronic  rheumatic  arthritis  of  the  shou 
joint,  as  they  are  often  found  associated.t  For  this  re 
little  dependence  can  be  placed  upon  the  statement,  foundt 
the  examination  of  such  specimens,  that  after  fractured  aero 
the  union  is  always  of  a  ligamentous  character. 

The  fracture  usually  extends  directly  across  the  pn 
separating  a  larger  or  smallei'  portion  from  the  rest  of  the 
Sometimes  it  is  only  the  extreme  tip  beyond  the  clavi 
articulation  which  is  broken  off.  Occasionally  there  i 
displacement,  the  detached  fragment  being  held  in  its  pla< 
the  i>eriosteum,  but  generally  it  is  drawn  downwards  and  a 
forwards,  by  the  action  of  the  deltoid  and  weight  of  the  ar 

The  symptoms  are,  pain  in  the   injured  part,  with  loi 
power  in  moving  the  arm,  especially  upwards.     The  she 


*  F.  XL  Hamilton,  op^  cit.  p.  21h  t  R.  Adami,  op.  cit.  p.  lUi 
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has  lost  somewhat  its  rounded  form,  its  extremity  being  sunk. 
On  passing  the  finger  along  the  spine  of  the  scapula  towards 
the  acromion,  a  sudden  depression  is  felt  at  the  seat  of  fracture, 
and  mobility  of  the  process  itself  can  be  perceived.  On  raising 
the  arm  so  as  to  bring  the  fragments  in  apposition,  all  the 
abnormal  appearances  are  lost,  and  crepitus,  which  is  absent  tia 
long  as  the  arm  hangs  down,  can  now  be  obtained. 

Treatment. — The  principal  indication  is  to  support  the  elbow, 
so  that  the  acromion  may  be  raised  by  the  head  of  the  humerus ; 
this  is  accomplished  by  a  sling,  which  must  be  made  to  give 
more  support  to  the  elbow  than  to  the  fore-arm,  allowing  the 
hand  to  drop.  More  perfect  apposition  can  be  obtained  if  a 
pad  be  placed  between  the  side  and  the  elbow,  so  as  to  keep  the 
latter  away  from  the  body,  and  inclined  a  little  backwards.  The 
arm  should  then  be  fixed  by  a  roller  passed  round  the  chest,  and 
kept  in  this  position  for  about  four  weeks. 

3,  Fracture  of  the  coracoid  process  is  an  extremely  rare  acci- 
dent, and  only  produced  by  severe  direct  violence ;  it  is  usually 
accompanied  by  other  injuries,  as  dislocation  of  the  humerus 
in  the  cases  reported  by  South*  and  Holmes,t  or  by  frac- 
ture of  other  parts  of  the  scapula.  If  the  coracoid  process 
alone  is  broken  off,  the  three  muscles  attached  to  its  extremity 
would  tend  to  draw  it  downwards  and  inwards ;  but  while  the 
strong  coraco-clavicular  ligaments  remain  entire,  the  displace- 
ment cannot  be  very  great.  In  an  uncomplicated  case,  there 
is  no  alteration  in  the  shape  of  the  shoulder,  the  principal 
dia^ostic  signs  being  crepitus  and  the  mobility  of  the  frag- 
ment, discovered  by  manipulation. 

Two  cases  of  fracture  of  this  process  have  come  under  my  own 
notice.  In  both,  the  fracture  was  caused  by  a  fall  forward  from 
a  slight  height  with  the  arms  stretched  forward;  there  was 
mobility  of  the  tip  of  the  process,  with  crepitus  and  pain,  but 
not  any  displacement. 

The  treatment  consists  in  supporting  the  arm  in  a  sling,  with 
the  elbow  advanced  upon  the  front  of  the  chest,  so  as  to  keep 
the  muscles  inserted  into  the  process  relaxed,  and  as  much  iit 
rest  as  possible. 

4.  Fractures  of  the  necJc  of  the  scapula,  and  of  the  glenoid  fossa. — 
It  is  the  opinion  of  most  modern  writers  on  sui^ery,  that  simple 
fracture  across  the  anatomical  neck  of  the  scapula  never  occurs. 


•  Med.-Chii:  Trans,  vol.  xxii.  p.  100.  t  Ibid.  vol.  xli.  p.  447. 
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TUere  is  no  Bpecimen  exhibiting  it  in  any  of  the  museunu  in  Londoi 
JlHinilton  says  that  he  has  not  been  able  to  find  one  in  any  of  the  Ami 
i-abineta.  There  are  several  cases  on  record  of  fracture  Uirougb  what  hu 
CHlled  the  surgical  neck,  i.e.  the  narrow  part  of  the  bone,  opposite  the  no 
the  superior  costa,  the  coracoid  process  being  included  in  the  separated  p< 
In  all  of  those  with  which  I  am  acquainted,  there  has  been  also  a  genetml 
iiiinution  of  the  body  of  the  bone.  One  specimen  is  in  the  Museum  of 
Ha^pital  ;*  another  in  which  repair  has  taken  place,  in  the  Museum  < 
Itoval  College  of  Surgeons ;  and  the  well-known  case  reported  by  Dn  Ve: 
where  the  injury  was  occasioned  by  a  fall  into  a  stone  quarry,  forms  a 
example.  The  three  cases  related  by  Sir  Astley  Cooper,  and  rarious  < 
which  hare  appeared  more  recently  in  the  journals,  of  '  fracture  of  the  n 
tilt'  scapula,'  were  founded  only  on  diagnosis  made  during  life.  The 
tlierefore,  not  entirely  to  be  relied  upon,  especially  as  it  has  been  aho 
Malgaigne  that  most  of  the  symptoms  usually  assigned  to  this  injury  mij 
produced  by  a  dislocation  of  the  humerus  into  the  axilla,  with  Iractu] 
p  >rtion  of  the  mai^n  of  the  glenoid  fossa. 

The  last-named  accident  is  not  very  uncommon;  the  inner  border  u 
frequently  the  seat  of  injury,  but  fractures  have  been  found  running  acn 
].rlenoid  fossa,  and  even  splitting  it  up  into  several  portions.  In  a  case  w 
believed  to  be  one  of  this  kind,  admitted  June  25,  1860,  into  the  Mid 
llitspital,  there  was  a  distinct  bony  crepitus  accompanying  subcoracoid  d 
tion  of  the  humerus.  The  latter  when  reduced  almost  immediately  reap] 
and  as  the  spasm  of  the  muscles  by  which  this  was  occancmed  increased 
every  reduction,  it  constantly  became  more  difficult  both  to  replace  the 
ami  when  replaced  to  keep  it  in  position.  The  patient  was  then  brongb 
plctely  under  the  influence  of  chloroform,  a  large  pad  fixed  in  the  axilla,  a 
elbow  bound  close  to  the  side  and  raised.  By  these  means  the  burner 
retained  perfectly  in  place,  and  no  subsequent  difficulty  was  experienced 
the  treatment.  At  the  end  of  three  weeks  the  bandages  were  removf 
pHs^ive  motion  commenced  in  the  joint. 


Fractures  of  the  Huvieiiia, 

The  fractures  to  which  this  bone  is  liable  may  be  eonreni 
divided  into  three  groups,  viz.  (A)  those  affecting  the  i 
t'xtremity,  or  that  part  which  is  situated  above  the  sm 
neck  of  the  bone  ;  (B)  those  of  the  shaft ;  and  (C)  those  o 
lower  articular  extremity. 

The  injuries  belonging  to  the  first  group,  although  oi 
frequent  occurrence  than  either  of  the  others,  demand  the  fi 
attention  of  the  surgeon,  as  they  present  considerable  diffici 
Imth  of  diagnosis  and  treatment.  In  the  following  accou 
them,  I  have  availed  myself  largely  of  the  valuable  essay 
the  subject  by  Dr.  B.  W.  Smith,  of  Dublin.t 


Xi>.  1,007,".  t   Tifiite  des  Maladies  dei  Oa,  1751,  torn.  i.  p.  22 

\  Op.  cit.  chap.  iv.  p.  176. 
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A.  Fractures  of  the  upper  end  of  the  hv-meru*  axe  iisually  pro- 
6tice<l  by  direct  violenot',  as  severe  blows,  or  more  frequently 
falls,  in  Avliich  the  shoiiider  comes  in  direct  and  violent  contact 
with  the  ground  or  some  hard  substance.  Sometimes,  however, 
they  appear  to  have  been  caused  by  falls  upon  the  elbow  or  hand. 
The  point  at  whicli  the  fracture  occm-s  may  be  (1)  the  anatomical 
neck  of  the  bone ;  (2)  the  line  of  junction  of  the  epiphysis  with 
the  shaft,  i.e.  immediately  below  the  tubei"oaitie8 ;  or  (-3)  a  little 
lower  down,  at  that  part  of  the  bone  called  the  Burgical  neck. 
A  fourth  form  of  fracture  in  this  neighbourhood  is  the  separa- 
tion of  the  greater  tuberosity  from  the  remainder  of  the  bone. 
As  the  capsular  ligament  of  the  scapulo-humeral  articulation 
ia  attached  just  below  the  anatomical  neck,  the  first  of  these 


Fig.  08. 


FraeCim  through  tho  &nAloiniral  neck  of  ihc  humcni;;.  Fmm  a  prvpnration  ia  tl  « 
Miutenm  of  th«  Soval  CoUogo  uf  SurgPotiK  ;  Cnulnguo  No.  2.S33.  a  anterior,  ft 
poftteriar  Titw.  'f  he  *Ii«ff  i*  (Iravn  fonrnrda,  upwards,  and  lowarde  ;  the  oxtttr 
nurface  of  itn  upper  end  in  united  \>y  Iridgt^  of  bone  to  the  broken  sur&M  of  the 
h««d  and  n«'k,  unci  the  antirior  fiwlh  of  the  h»«d  resin  in  a  canty  oa  thu  lop  of 
the  cbJifL,'    The  patient  v&«  a  wotnan  Rg^l  Hrrcnty-Mvcn. 


fractures  is  intracapsular ;  the  others  are  all  extracapsular ;  au 
important  distinction,  both  aa  regards  their  symptoms  and 
prognosis. 

1.  Fracture  at  the  anatomical  necJc  of  Ike  humemt. — A  glance  at 
the  form  of  this  part  of  the  bone  will  be  sufficient  to  show  that 
fracture  here  must  be  a  rare  accident ;  yet  sufficiently  numerous 


7^      rtfJlTRIES  OF  THB  UPPER  EXTRl 


Bpecltnens  are  to  be  found  in  muBeams,  and  poai-marl 
examinations  are  on  record  to  establish  the  clHiins  of  this  inj 
to  a  place  in  tiur^^ical  pathology.  Displacement  of  the  sepan 
fragment  cannot  be  caused  by  the  action  of  mnscles,  as  n 
are  insertefl  int<»  it ;  but  not  uufrequently,  ft"om  the  violt 
with  whicli  thu  shiilt  ia  driven  against  it,  the  hood,  Ivingjj 
in  the  capsule  of  the  joint,  slips  off  the  ahallovr  glenoi^H 
is  forced  through  tlie  capsule  into  the  axilhL,  or  sometime 
even  turned  completely  round,  so  that  the  cartilaginoua  aur 
is  in  contact  with  the  fractured  end  of  the  lower  &agm 
Cases  are  recorded  in  which  it  has  united  in  this,  and  o1 
almust  equally  remarkable  positiouB.* 

If  the  head  of  the  Uumerua  be  completely  separated,  we  mj 
expect  that  it  wuuld  remain  as  a  foivigu  body  in  the  joint, 
then  perish  from  want  of  nutrition,  and  be  eliminated  by  s 
purative  action,  unless  previously  removed  by  operation ; 
Gurlt  has  been  unable  to  Jind  a  single  authenticated  instanc 
simple  fracture  of  the  anaUimical  neck  where  the  comple 
separated  head  of  the  humerus  had  become  a  sequestrum 
lia<l  been  thrown  out.f  Ligamentous  and  even  osseous  m 
hiis  been  met  with  in  some  cases;  but  in  these  the  separa 
has  ppjbably  not  been  entire,  portions  of  the  capsule  atta« 
to  the  upper  fi-agnieiit  have  maintaiued  its  vitality.  The  repj 
tive  aetiuu.  is,  as  might  be  supposed,  chiefly  accomplished  by 
lower  fragment,  whit-h  often  throws  out  bouy  spiculs  to  a 
an  extent  as  tu  fonn  a  complete  cup  surrounding  thehead^. 
not  uufrequently  hajipens  that  the  head  of  the  bone  is  impa< 
in  the  cancellated  wtracture  of  the  thick  upper  end  of 
humerus,  between  the  tuberosities.  This  condition  is 
more  favourubb  for  osseous  union  than  the  former,  thougl 
course  it  must  occasion  some  permanent  deformity  of  the  jc 

The  signs  of  fracture  of  the  anatomical  neck  without  imj 
tiou  are  not  very  ohvious,  unless  the  head  of  the  bone  be  m 
displaced  ;  iu  fact,  pain  at  the  seat  of  injury,  some  impairn: 
of  motion,  and  crepitus,  ^vith  absence  of  the  characteristic  si 
of  other  fnictiires  in  this  neighbourhood,  are  the  only  cvidei 
to    be  depended  on.     In  imjiacted  intracapsular  fract 


c:tu^ 


*  R.  W.  Smith,  op.  dt  p.  104;  Malgnigne,  op.  dt,  tome  i.  p.  630f 
Cooper,  Trtiittise  on  Didocationn  ttnii  tm  fVactures  ufthe  JoinU,  edited  by  lin 
Cooptsr,  ItMi',  p.  417. 

t  Handhuch  tier  Zehre  (wi  flrr  Knochenhriicheni  Th.  2,  p.  746. 

I  Sir  A.  Coupur,  op.  ciL  p.  42t« ;  H,  W.  Smith|  op.  cit.  p.  lUO. 
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cording  to  R.  W.  Smith,  *  the  arm  is  slightly  shortened,  the 
acromion  process  projects  more  than  natural,  and  the  shoolder 
has  lost  to  a  certain  extent  its  rounded  form,  the  upper  extremity 
of  the  shaft  of  the  humerus  is  approximated  to  the  acromion, 
and  the  entire  of  the  glohular  head  of  the  bone  cannot  be  felt. 
In  consequence  of  the  fracture  of  the  tuberosity  (which  often 
accompanies  impaction  of  the  head  of  the  bone),  crepitus  can  be 
readily  detected,  when  the  shoulder  is  grasped  with  moderate 
firmness  and  the  arm  rotated.' 

2.  Fracture  at  the  line  of  junction  of  the  epiphysis. — As  the 
large  epiphysis  at  the  upper  end  of  the  humerus,  which  includes 
the  head  and  the  two  tuberosities,  is  usually  united  with  the 
remainder  of  the  bone  at  the  age  of  twenty,  it  is  only  in  youth 
or  early  manhood  that  we  can  expect  to  meet  with  this  injury. 
At  these  periods  its  occurrence  is  not  imfrequent.  The  upper 
fragment  remains  in  the  glenoid  cavity,  the  superior  end  of  the 
lower  one  is  drawn  inwards  by  the  action  of  the  muscles  passing 
from  the  chest  to  the  humerus,  forming  a  marked  projection 
situated  beneath  the  coracoid  process ;  bul^  owing  to  the  breadth 
of  the  bone  at  this  part,  it  is  almost  impossible  that  the  two 
broken  surfaces  should  leave  each  other  so  completely  as  to 
cause  any  riding,  and  consequent  diminution  in  the  length  of 
the  arm. 

The  following  are  the  signs  presented  by  this  injury :  the 
axis  of  the  humerus  is  directed  upwards,  inwards,  and  forwards; 
the  elbow,  however,  projects  but  little  from  the  side ;  the  head 
of  the  bone  can  be  distinctly  felt  in  the  glenoid  cavity,  and  it 
remains  motionless  when  the  shaft  is  rotated.  The  projection 
above  spoken  of,  formed  by  the  upper  end  of  the  diaphysis,  does 
not  present  the  sharp  irregular  margin  of  an  ordinary  fracture ; 
on  the  contrary,  it  feels  rounded,  and  its  superior  surface  is 
smooth  and  slightly  convex.  '  By  pressing  this  part  outwards, 
and  directing  the  elbow  inwards  during  extension  and  counter- 
extension,  crepitus  can  be  perceived,  and  the  deformity  removed 
without  much  difficulty ;  but  the  moment  the  parts  are  aban- 
doned  to  the  uncontrolled  action  of  the  muscles,  the  deformity 
recurs.*  (Smith.)  The  same  author  observes,  that  *  there  is  no 
frractnre  incidental  to  the  upper  end  of  the  humerus  in  which 
it  is  more  difficult  to  maintain  the  fragments  in  their  proper 
relative  position.' 

8.  Fracture  of  the -surgical  neck  of  the  humerus. — This  is  the 
most  common  of  all  the  fractures  in  this  region.     The  part  of 


^0    rN'JxntrES  of  the  upper  extr 


tlie  bone  implicated  is  that  between  the  tuberosities, 
insertion  of  the  pectoralis  major  and  latissimus  dorsi  mosi 
The  line  of  fracture  ie  generaUy  transverse,  but  it  raaj 
oblique.  The  amount  of  displaeemeut  of  the  fra^mente  ti 
considerably.  In  characteristic  examples  tlie  upper  fragn 
is  tilted  upwarils  and  outwards  by  the  action  of  the  mm 
inserted  into  the  great  tuberosity,  the  lower  fragment  ia  dr 
iuwards  towards  the  axilla,  by  those  inserted  into  the  bici] 
groove,  wliile  the  various  muscles  which  pass  from  the  i 

Fic.  00. 


fracture  Uirougli  ihe  buripoal  Qtek  of  ilie  Iiumorus.  a  front,  ft  back  n«w.  Tl 
imntiou  in  the  Muavum  uf  ttju  Kuynl  Cullpf^o  of  Smveoos  tnn  mnurod  fSn 
i>^j  of  A  voTTuui  ogiii  Hr'-iit)--nino.  'TliiTf  iH  rooftidvmble  diapUkcmco 
tbo  Dppor  put  of  tho  ehod  hoinf;  drawn  forwArdu,  and  ita  loirer  tind  tvnitd 
wards  and  ouivarda.  Vnion  bj  ligninvut  look  pkce,  aod  some  new  boue  ta  I 
around  the  end^  of  lh»  fnirturtNl  p&rt.*  The  pntient  ri*coTerod  eoondembl* 
in  tho  Arm  ;  ^he  oould  maka  nil  th(>  iimiaI  nnderhntid  moremcDtfl,  btiU^| 
rikisf  tho  shoulder  or  upptr  arm.     Caulugne  No.  :J,U34.  ^M 

to  the  humerus  tend  to  draw  it  upwards,  an  effect  which  w 
greatly  facilitated  if  the  line  of  fracture  is  oblique.  The  t 
end  of  the  lower  fragment  has  occasionally  been  obseni 
project  anteriorly,  externally,  and  even  posteriorly  * — diffen 
depending  probably  upon  the  direction  of  the  line  of  frac 
and  also  upon  the  direction  from  which  the  violence  causing 
injurj-  proceeded.     Impaction  of  the  broken  ends  fi^qu 


Mal^ignc,  op.  clt  toue  i.  p.  610. 
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cars,  in  which  case  {contrary  to  what  obtains  in  fracture  of 
e  anatomical  neck)  the  lower  fmgiueut  usually  penetrates  into 
the  cancellous  structure  of  the  superior. 

In  impacted  fracture  there  is  very  little  alteration  in  the 
form  of  the  limb,  and  the  signs  are  remarkably  obscure,  and 
tsliiefly  of  a  uejjaiive  character.  The  usual  signs  accompanying 
Hon- impacted  fntcture  are  a«  fullows.  There  is  no  flattening 
beneath  the  atTomion,  the  heiul  of  the  Ixme  remaining  in  the 
glenoid  cavitj',  where  it  can  be  felt  lying  motionless  when  tlie 
arm  is  rotated ;  the  prominence  caused  by  tlie  upper  end  of  the 
lower  fragment  can  also  be  readily  detected.  This  is  rendered 
more  distinct,  and  is  felt  to  move  with  the  rest  of  the  bone, 
when  the  elbow  is  pushed  up  and  rotated ;  the  mobility  of  the 
shaft  of  the  humerus  is  very  free,  and  crepitus  distinct,  when 
extension  is  made.  There  is  usually  much  pain  shooting  down 
the  fingers,  from  the  irritation  of  the  axillary  plexus  of  neiTes, 
increased,  of  course,  by  all  attempts  at  motion. 

Treatmetit  of  fracixirett  of  the  necfe  of  the  hnmerus. — The  treat- 
ment is  the  same  in  principle  for  all  the  above  fractures ;  its 
details  will  be  guided,  to  a  great  extent,  by  the  amount  and 
nature  of  the  displacement. 

If  impaction  has  occurred,  it  is  very  undesirable  to  disengage 
the  ends  of  the  bone,  as  this  condition  greatly  facilitates  union, 
especially  in  the  intracapsular  variety.  The  arm  should  merely 
be  bandaged  to  the  side,  the  fore-arm  supported  in  a  sling, 
the  swelling  and  inflammation  reduced  by  the  application  of 
cold  lotions;  and,  as  R.  W.  Smith  observes,  *the  prudent  sur- 
j^eon  will  never  omit  to  announce  to  the  patient,  that  a  certain 
degree  of  impairment  of  the  motions  of  the  joint  will  bo  a 
permanent  result  of  the  injury.* 

In  the  ordinary  fracture  of  the  surgical  neck,  the  method 
usually  followed  (almost  the  same  as  that  described  by  Sir  A. 
Cooper)  is,  to  place  a  pad  in  the  axilla  to  act  upon  the  upper 
end  of  the  shaft,  with  small  straight  wooden  splints  behind  and 
in  front,  or  a  single  one  on  the  outside  of  the  arm  ;  to  bandage 
the  elbow  to  the  side;  and  to  support  the  hand  in  a  sling, 
letting  the  elbow  hang,  so  that  the  weight  of  the  ami  may  tend 
to  overcome  the  action  of  the  muscles  which  raise  the  lower 
fragment.  A  gutta-percha  cap,  moulded  to  the  shoulder,  and 
extending  down  the  outside  of  the  arm  nearly  to  the  elbow,  is  a 
convenient  substitute  for  the  splints.     Another  plan,  recom- 
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mended  by  Erichsen,*  answers  well  in  some  cases :  a  lea 
splint,  about  two  feet  long  by  six  inches  broad,  is  bent  npon  i 
in  the  middle,  so  that  one  half  of  it  ra&j  be  applied  leu 
wise  to  the  chest,  and  the  other  half  to  the  inside  of  the  inj 
arm ;  the  angle  formed  by  the  bend,  which  shonld  be  some^ 
rounded  and  well  padded,  being  pressed  up  into  the  azilU 

Passive  motion  should  be  employed  as  soon  as  union  is  effe< 
which,  according  to  Sir  A.  Cooper,  is  in  about  one  mon1 
youth,  but  requires  from  two  months  to  twenty  weeks  in  old 
Malgaigne  allows  from  thirty  to  thirty-five  days  ba  the  p< 
at  which  passive  motion  should  be  commenced,  in  ordi 
cases.  The  same  author  also  gives  the  important  advice, 
the  elbow,  wrist,  and  finger-joints  should  be  kept  in  exe 
throughout  the  treatment,  as  by  this  means  some  of  the 
ness,  which  always  follows  the  confinement  and  want  of  ui 
these  articulations,  will  be  obviated. 

4.  Fracture  of  the  greater  tuberosity  is  not  at  all  uncomnK 
connection  with  dislocation  of  the  head  of  the  humerus  forwi 
when  the  detached  process  is  either  drawn  backwards  bj 
action  of  the  three  muscles  inserted  into  it,  and  lies  in 
glenoid  fossa  of  the  scapula,  or  is  retained  in  connection 
the  humerus  by  unbroken  portions  of  the  periosteum  or  capi 
ligament,  t 

This  fracture  has  been  said  to  occur  alone,  being  caused  ei 
by  direct  violence,  or  sadden  action  of  the  posterior  sea] 
muscles.  R.  W.  Smith  has  given  a  detailed  account  of 
symptoms  and  pathology  of  this  accident,  as  observed  in 
cases,  in  one  of  which  a  post-mortem  examination  was  obtai 
In  both  of  these,  however,  there  appears  to  me  to  have  beei 
actual  dislocation  of  the  head  of  the  humerus,  beneath 
coraeoid  process,  which  miist  be  looked  upon  as  the  prii 
abnormal  condition,  and  the  fracture  of  the  tuberosity  only 
concurrent  circumstance ;  unless,  indeed,  it  could  be  supp 
that  the  action  of  the  subscapularis  muscle,  when  deprivf 
its  usual  antagonists,  could  be  sufficient  to  displace  the  hun 
to  the  extent  indicated.^ 


*  Scmice  and  Art  of  Surgeiy,  3rd  edit.  p.  2-31. 

t  See  pftfje  814. 

t  Malgaigne  does  not  recognise  *  fracture  of  the  greater  tuberoffltv  '  as 
tinct  injury,  and  cites  Smith's  esses  as  exninples  of  true  '  intracoracuid '  lu: 
of  the  humerus.    Op.  cit  tome  ii.  p.  618. 
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B.  Fraeiwrea  of  the  shaft  of  the  humerus. — The  hniuerus  is 
broken  rery  much  more  frequently  in  some  part  of  its  shaft  than 
in  either  extremity ;  the  seat  of  the  fiucture  being  more  often 
below  than  above  the  middle  of  the  bone. 

The  common  causes  are  either  direct  violence  or  falls  on  the 
hand  or  elbow.  Many  well-authenticated  cases  are  on  record 
in  which  it  haa  been  produced  by  muscular  action  alone.  These 
cases  have  generally  occurred  in  the  act  of  throwing  a  stone  or 
ball,  striking  a  blow,  suddenly  seizing  some  support  While  falling, 
or  in  a  practice  formerly  frequent,  of  trying  the  strength  of  the 
arm,  in  which  two  men  rest  the  elbows  on  a  table,  place  the 
palms  of  the  hands  in  contact,  and  each  endeavours  to  press 
his  adversary's  hand  down. 

A  CMe  of  this  kind  was  described,  as  long  ago  as  1791,  by  Debeaumarchef ; 
and  Lonsdale  reports  two  as  occurring  under  hia  own  obeerration  at  the  Middle- 
sex Ho8|ntaL  Numerous  examples  of  fracture  of  the  humerus  from  muscular 
sctioD  are  collected  by  Malgaigne  ;*  and  others  have  appeared  more  recently  in 
the  joumals.t  In  some  of  these  there  probably  existed  a  prerious  condition  of 
the  bone  which  rendered  it  particularly  susceptible  to  fracture  ;  but  in  mo8t  of 
them  there  seems  no  reason  to  suspect  that  it  was  otherwise  than  perfectly 
healthy. 

The  line  of  fracture  is  usually  transverse,  but  it  may  be  ob- 
lique. In  the  latter  case  it  may  pass  in  any  direction,  though 
perhaps  most  often  from  above,  downwards  and  outwards. 
Transverse  fiuctures  are  usually  attended  with  little  or  no  dis- 
placement ;  when  oblique,  the  position  of  the  fractured  extremi- 
ties is  determined  by  the  direction  of  the  line  of  fracture.  The 
principal  effect  of  muscular  action  is  to  approximate  the  ex- 
tremities of  the  bone,  and  thus  produce  riding  of  the  fragments 
and  shortening  of  the  limb.  The  deltoid,  however,  tends  to  tilt 
upwards  and  outwards  that  part  of  the  humerus  into  which  it 
is  inserted  :  hence  surgical  writers  frequently  make  a  distinction 
between  the  fractures  above,  and  those  below,  the  insertion  of 
this  muscle ;  in  the  former,  the  fractured  end  of  the  upper 
fiugment  inclines  inwards,  and  that  of  the  lower,  outwards  ;  in 
the  latter,  the  end  of  the  upper  fragment  projects  outwards, 
and  the  lower  inwards — a  distinction,  however,  of  not  much 
practical  importance.  Shortening  of  the  limb  does  not  gene- 
rally take  place  to  any  great   extent,  as  the  actions  of  the 


"  Op.  cit.  tome  i.  pp.  531  et  seq. 

t  See  Medical  Times  and  Gazette,  1857,  2nd  vol.  pp.  85  and  2y4. 
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muscles  have  a  counterpoise  in  the  weight  of  the  lower  part  of  1 
the  ann. 

The  signs  of  fracture  of  the  vha.fi  of  the  humerus  are  ohrion*,'! 
and  the  diac^iosis  is  unattended  with  difficulty.     There  ia  paio^f 
loss  of  power  in  the  arm,  and  usually  some  deformity  ;  and  at* 
the  two  portions  can  easily  be  grasped  separately,  their  mobility ' 
is  readily  ascertained,  and  crepitus  produced.    Simple  fractures 
without  displacement  generally  uuite  favourably ;  yet,  accord- 
ing to  the  commonly  received  opinion,  there  ia  no  bone  so  ^ 
subject  to  ununited  fractiu^,  and  Uie  formation  of  false  joint^fl 
as  the  humeras.     The  statistical  tables  drawn  out  by  Norris  " 
show  an  equal  liubility  in  the  femur.*    Twenty-five  to  thirty^ 
days  are   usually  required   to  effect  cousolidation   in  young 
subjects,  and  thirty-five  to  forty  in  adulta.     (Malgaigne.) 

Treatment. — In  ordinarj-  cases,  after  the  fractured  ends  ar 
brought  intf)  apposition,  by  extension,  if  necessary,  four  small, 
straight,  well-padded  wooden  splints  should  be  applied,  one  on 
each  side  of  the  humerus;  the  elbow  bent  at  a  right  angle,  ond^ 
allowed  to  hang  down,  while  the  hand  is  supported  in  a  sUng*^ 
The  splints  should  be  so  narrow  as  not  to  overlap  each  otber. 
and  must  be  confined  in  their  place  by  straps  and  buckles,  or , 
broad  sti'ii)s   of  adhesive  plaster.     The  starched  bandage  or 
gutta-percha  will  often  be  found  a  useful  substitute.     If  th«| 
■ifiiiflgftf "  is  very  oblique,  and  attended  with  much  displacement 
^^^^piuscular  action,  although  the  weight  of  the  arm  aids  nsj 
f    somewhat,    some   further   permanent   extension    is    frequentlj 
required,  in  order  to  avoid  deformity  of  the  limb.     Much  may 
be  done  by  careful  management  of  the  splints  and  pads,  arrang-j 
ing  them  so  as  to  press  the  projecting  parts  into  place  ;  some*! 
thing  also  may  be  accompHshed  in  the  way  of  extension  by  thai 
splint  on  the  inside  of  the  arm  (the  top  of  which  is  well  padded)  f 
being  made  to  press  into   the    axilla  on  the   one  hand,  and! 
against  tlie  upper  edge  of  the  iuner  condyle  on  the  other;  this 
plan,    however,    must  be   regulated  with  care,   otlierwise  the 
pressure   of  the  upper  end   upon   the  axillary  veins  is  apt  to 
cause  the  arm  to  swell.     Unfortunately  all  the  meclmnical  con-| 
trivances  which  have  hitherto  been  invented   for  the  purpose' 
of  effecting  extension,  are  more  or  less  open  to  objections,  anJ 
have  fallen  into  disuse  almost  as  soon  as  they  have  been  made 
public. 


he 
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•  Sec  Fracttrbs,  p.  70, 
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C.  Fractures  of  the  lower  end  of  the  humeral*. — ^While  fra<;ture8 
of  the  shaft  of  tlie  Inimerus  are  met  with  in  not  very  dissimilar 
proportions  in  both  soiea,  and  at  all  ages,  those  of  the  class 
now  under  consideration  occur  chiefly  among  young  men  and 
boys,  with  whom  also  dislocations  at  the  elbow-joint  are  most 
freqaent. 

The  fractures  of  this  part  of  the  bone  may  be  divided,  as  in 
the  upper  end,  into  those  that  are  external  to  the  joint,  and 
those  which  implicate  the  synovial  membrane.  To  the  tirat 
class  belong,  fracture  of  the  humems  just  above  the  condyles  ; 
separation  of  the  lower  epiphysis  ;  and  fracture  of  the  project- 
ing point  of  the  internal  condyle  (called  by  the  French  the 
* epitrochlea,*  by  Hamilton  'internal  epicondyle*).  In  the 
second  division  are,  transverse  fincture  of  the  lower  end  of  the 
humerus  with  a  vertical  fissure  extending  through  the  lower 
fragment,  so  that  the  condyles  are  separated  both  from  each 
other  and  from  the  shaft ;  and  an  oblique  fracture  separating 
one  or  other  of  the  condyles,  with  a  contiguous  portion  of  the 
articular  surface,  from  the  rest  of  the  bone. 

1,  Fraclure  across  the  shaft  of  tJu  kuirterns  at  its  lower  end 
{^fracture  eug-conihflienne,*  Malgaigne),  ijumediately  above  the 
eondyles,  where  it  is  expanded  laterally,  and  is  very  thin  in  the 
antero-posterior  directiou,  is  not  an  uncommon  accident  at  any 
age,  although  in  childhood  and  youth  a  separation  of  the  lower 
articular  epiphysis  will  be  more  likely  to  occur  under  the  cir- 
eoBBBtanoes  which  would  occasion  this  injury.  The  most 
common  cause  of  this,  as  well  as  of  all  the  other  fractures  in 
this  situation,  is  a  fall  upon  the  elbow  while  bent.  The  line  of 
fracture  is  sometimes  transverse,  though  more  often  oblique 
from  before  upwards  ;  but  it  may  run  in  the  reverse  direction, 
or  even  slant  laterally. 

The  nature  and  amount  of  deformity  are  determined  by  the 
direction  of  the  line  of  fracture,  and  also  sometimes  by  the  mode 
in  which  the  injiu^  is  inflicted.  The  powerful  acticm  of  the 
muscles  passing  from  the  upper  arm  to  the  fore-arm  usually 
catises  a  great  tendency  to  shortening  and  riding  of  the  frag- 
ments. In  most  ca.se8  the  lower  one  is  drawn  backwards  and 
tipwards  by  the  triceps,  producing  an  appearance  similar  to  that 
caused  by  dislocation  of  both  bones  of  the  fore-arm  backwai'ds. 
The  olecranon  projects  unnaturally,  there  is  a  hollow  above  it, 
and  corresponding  to  this  in  front  of  the  arm,  a  pTOminence 
formed  by  the  lower  end  of  the  shaft  of  the  humerus.     The 
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motions  of  the  elbow  and  fore-arm  are  more  or  leag  impaarp  1, 
tlicmjfb  there  is  not  that  absolute  iDiuiobility  that  is  met  witii 
in  dislocation.     As  a  mode  of  distinction  between  this  firactoiv 
and  dislocation  of  the  fore-arm.  Sir  A.  Cooper  gives  *  the  »• 
moval  of  all  marks  of  dislocation  on  extension,  and  their  retuni 
as  soon  as  extension  is  discontinued/  as  well  as  the  crepitm 
detected  on  rotating  the   fore-arm  upon  the  elbow ;  bat  u 
fracture  of  the  corouoid  process  might  produce  signs  similar  ta  J 
these,  the  following  diagnostic  characters,  dependent  npon  tbtl 
fact  of  the  condyles  and  articular  portion  of  the  hnmemB  beinel 
displaced  with  the  bones  of  the  fore-arm,  are  important :  '  T  ■ 
projection  of  the  olecranon  posU.Tiorlj-  is  not  more  distant  lb  u 
the  condyles  of  the  humerus  than  in  the  natural  condition,  il 
there  is  fracture,  but  it  is  much  more  so  in  dislocation ;  aUo  b 
firacture  the  anterior  projection  is  not  so  broad  and  rounded,, 
and  is  above  the  fold  of  the  elbow,  while  in  luxation  it  is  znuchl 
below  it.     It  may  be  added  that,  in  measuring  the  arm  from 
the  acromion  to   the   prominence  of  the  internal  condyle,  « , 
shortening  will  be  found  in  fracture  which  does  not  exist  iaj 
luxation'  (Malgaigne). 

IWatment. — Extension  made  by  grasping  the  humerus  witkl 
one  hand,  and  the  fore-arm  with  the  other,  will  in  genenl 
sutKce  to  bring  the  fragments  into  proper  apposition.    To  retain  I 
them  so,  the  elbow  should  be  fixed  at  a  right  angle  on  ajoLottdj 
wooden  splint,  or,  what  is  more  convenient,  a  gutta-perctu  [ 
splint  moulded  to  ihc  parts  while  they  are  in  good  position,  sni 
extending  along  the  posterior  surface  of  the  upper  arm,  beh 
the  elbow,  and  imder  the  fore-arm  and  hand,  so  as  to  give  i 
support  to  the  latter.     In  addition  to  this,  a  small  straight 
wooden  splint  should  be  fixed  in  &ont  of  the  arm,  its  lown 
extremity  resting  on  a  pad  placed  over  the  projecting  end  of  th*j 
shaft  of  the  humerus,  and  firmly  strapped  to  the  lai^r  splint.! 
This  arrangement  may  of  course  be  varied,  according  to  tbfJ 
inclination  of  the  displacement  of  the  fractured  portions  of  boMwI 
Passive  motion  should  be  oommenced  in  about  threu  w«cfa>] 
otherwise  the  elbow-joint  will  become  rigid. 

A  larger  or  smaller  portion  of  the  inner  eotidyU  {epttrockiM) 
may  be  broken  off  without  implicating  the  articular  end  of  thtf  I 
bone.     Attention  was  first  directed  to  this  injury  by  Granevr.* 
It  may  be  occasioned  by  mnseular  action,  or  more  commonly  bj 

*  Edm.  yfed.  and  Surg.  Jownat,  vot  xir.  p.  IflG. 
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direct  falls  upon  the  inner  side  of  the  elbovr.  The  detached 
portion  is  usually  drawn  somewhat  downwards  by  the  action  of 
the  muscles  ariBtng  from  it.  Impairment  of  the  motion  of  the 
Umb*  the  mobility  of  the  fragment, 
and  the  crepitnB,  will  suffice  to  dis- 
ting^iish  the  nature  of  the  accident, 
tm^ss  the  swelling  is  vexy  {^at.  A 
complication  sometimes  arises  from 
injury  to  the  ulnar  nerve.  In  the 
treatment,  the  elbow,  as  well  as  the 
wrist  and  fingers,  should  be  semi- 
flexed, so  as  to  relax  the  muscles 
which  arise  from  the  inner  condyle. 
The  inj  ured  fragment  can  seldom 
be  retained  perfectly  in  place ;  but 
though  some  deformity  may  remain, 
the  movements  of  the  elbow  are  gene- 
rally but  little  interfered  with.  Pas- 
sive motion  should  be  resorted  to 
early. 

2.  The  remaining  fractures  of  the 
lower  end  of  the  humerus  are  of  a 
more  serious  character,  as  they  are 
necessarily  attended  with  more  or 
less  inflammation  of  the  joint,  and 
are  consequently  almost  always  fol- 
lowed by  some  permanent  impair- 
ment in  the  movements  of  the  elbow. 
If  the  great  swelling  which  frequently 
comes  on  after  these  injuries  should 
mask  the  nature  of  the  fracture,  it 
will  be  best  to  keep  the  arm  at  rest, 
laying  it  on  a  pillow,  if  the  patient 
can  be  kept  in  bed,  or  lightly  con- 
fined by  an  angular  splint,  and  treated 
with  evaporating  lotions,  and  other 
antiphlc^stic  measures,  as  the  case 
may  demand,  imtil,  by  the  subsidence  of  the  inflammatory 
action  and  swelling,  the  exact  seat  of  the  injury  will  become 
apparent. 

The  symptoms  of  the  first-named  of  these  injuries  resemble 
those  of  a  fracture  across  the  lower  end  of  the  shaft  of  the 
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bumeras.  The  separation  of  the  condyles  from  caek  «fl 
may  be  ascertained  by  grasping  and  morinf^  them  bftdcw 
and  forwards,  when,  unless  the  sweUiug  and  efFusiom  iotol 
joint  are  very  great,  cropitna  will  be  obtained* 

A  single  fracture,  extending  obliquely  from  eitlier  the  on 
or  inner  side  of  the  humerus,  just  above  the  oo&dylar  pi^ 
tion,  downwards  into  the  joint,  and  displacing  more  or  len 
the  articnlar  surface  of  the  bone  with  the  condyle,  is  cot^| 
spoken  of  as  fracture  of  the  a«#er  or  inner  cmuiyU^  as  thfl 
may  be.  Of  these,  according  to  Halgaigne,  the  former  ii  n 
common ;  but  my  experience  decidedly  leads  me  to  Agree « 
South*  and  others,  that  the  latter  is  most  frequently  met  iri 

The  amount  of  displacement  depends  upon  the  riae  of 
piece  broken  off,  and  the  continnifcy  of  its  ligamentoas  oou 
tions.  If  these  remain  tolerably  intact,  scarcely  any  ddoci 
ensues.  The  best  diagnostic  sign  is  obtaiued  by  gmf 
the  projection  of  the  injured  condyle  between  the  finger 
thumb,  when  it  will  be  found  to  move  sepnrat^^ly  frvim  the 
of  the  bone;  crepitus  wilt  also  be  usually  jiroduced  in 
way,  as  well  as  by  rotating  the  radius,  if  it  be  the  external 
by  flexing  and  extending  the  ulna,  if  it  be  the  internal  cofi^ 

In  the  trmirti^nt  of  the  above  injuries,  the  elbow  nhooU 
bent  at  a  right  angle,  and  fixed  by  a  jointed  wooden  spUal 
the  gutta-percha  apparatus  recommended  above  for  fndk 
of  the  lower  end  of  the  shaft  of  tlu-  humerus.  Sir  A- ' 
advises  that  passive  motion  should  be  commenced  at  the^ 
tion  of  three  weeks  after  tlic  accident  in  the  child. 
month  in  the  adult.  This  practice  has  been  followed  by  I 
English  surgeons.  Malgaigne  begins  to  move  the  joint  ai 
twentieth  day.  The  following  rules,  given  by  I>r.  F, 
Hamilton,  deserve  considei-atiou :  *  Within  seven  days, 
perhaps  earlier,  passive  motion  must  be  commenced,  and 
severiuyly  employed  fixjni  day  to  day,  until  the  cure  ia  aoc 
plished;  iiideeil,  in  a  majority  of  casee,  it  is  better  dO 
resume  the  use  of  splints  after  this  period ;  for  althoo^ 
this  time  no  bony  union  has  taken  place,  yet  tlie  effasiom  ] 
somewhat  steadied  the  frngmeots^  and  the  danger  of  dig 
ment  is  lessened,  while  the  prevention  of  anchrlosia 
very  early  and  continued  motion.  *t 


•  IVftDslation  of  Clieliut's  Surgtry,  voL  L  p.  667. 
t  Op.rJt  pa«2. 
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A  very  eerere  crash,  such  as  might  be  occasioned  by  the 

aage   of  a  heavy  bwly  over  the  joint,  may   produce   even 

eater  complication  of  h-acture  thim  any  of  the  above^  but  this 

uncommon  unless  there  be  an  external  wound  also.     For 

tiie   treatment  of  compound  fractures  of  the  elbow-joint,  see 

p.  761. 

Fractures  of  the  B(me8  of  the  Fore-arm, 

L  In  the  mcitiity  of  tfie  elbow-joint. — 1.  Fracture  of  the  ole- 
m. — This  injury  is  much  more  frequently  met  with  in  men 
in  women,  and  principally  during  middle  life.  Before  the 
:  of  fifteen  it  is  almost  unknown.  In  the  tiible  at  p.  764,  its 
itive  frequency  is  3-17  per  cent.  It  is  generally  caused  by  a 
fall  upon  the  back  of  the  elbow  when  bent,  or  by  a  direct  blow  ; 
but  a  sudden  contraction  of  the  triceps  muscle  has  been  said  to 
produce  it.  The  portion  that  is  separated  varies  in  extent, 
from  a  mere  shell  of  bone  to  the  whole  of  the  process.  The 
fragment  may  be  retained  in  its  place  by  its  strong  ligamentous 
connections  and  periosteum,  but  it  ia  more  frequently  drawn 
away  from  the  remainder  of  the  bone  by  the  action  of  the 
triceps,  to  the  extent  of  from  half  an  inch  to  an  inch  and  a 
Iialf ;  the  interval  being  increased  when  the  arm  is  bent-  The 
power  of  motion  in  the  arm,  especially  of  extension,  is  very 
mach  impaired.  If  the  fragment  is  separated,  the  diagnosis  is 
usually  made  without  difficulty.  On  tracing  the  subcutaneous 
border  of  the  ulna  backwards,  a  distinct  depression  is  felt  at 
the  elbow,  above  which  the  detached  olecranon,  easily  movable 
from  side  to  aide,  can  be  felt.  Crepitus  cannot  be  produced 
unless,  on  extending  the  fore-arm,  the  fractured  surfaces  can 
be  brought  into  contact  with  one  another. 

Tho  fragment  unites  usually  by  llg'ament  ooly ;  but  perfect  ooseous  uaion 

'  does  occMiouallv  occurj  oi  wiiieb  we  hare  prool'  in  a  ca*©  reported  by  Mr.  V.  D. 

Flelcber,  of  h  h^J  aged  sixteen,  who  fractured  botb  olecranons,  and  wbose  death. 

ten  month.i  aftticnards  afTorded  tin  oppiirtunity  of  examining  the  State  of  tha 

iiyiirvd  partA.     The  displacement  bad  aot  be«D  very  great.' 

Treatment. — The  main  indication  is  to  keep  the  triceps  re- 
laxed ;  the  next,  to  endeavour  by  mechanical  means  to  main- 
I  tain  the  detached  portion   in  its   noi-mal  situation.     To  effect 
I  the   former,   the  arm  ia   to   be  kept  extended.      The   flexed 
f  position  of  the  elbow,  used  in  all  other  fractures  about  the  joint. 


Medical  Timet  ttnH  GaxetU,  1851,  toI  ii  p.  173w 
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is  quite  inadmiBsible  in  fractnres  of  the  olecranon.  OeneraUj, 
a  straight  wooden  splint,  yfeW  padded,  is  fixed  along  the  front 
of  the  arm ;  but  gutta-percha  not  only  has  the  a^vajitoge  of 
accurately  adapting  itself  to  all  the  inequalities  in  the  form 
of  the  limb,  but  also,  owing  to  its  possessing  a  slight  degree 
of  elasticity,  is  more  comfortable.  It  should  extend  &om  the 
upper  part  of  the  arm  to  the  wrist,  and  be  fixed  by  two  or  three 
bands  of  adhesive  plaster.  To  fulfil  the  second  indication,  which 
is  only  necessary  when  the  displacement  is  great,  a  roller  should 
be  placed  upon  the  arm,  from  the  fingers  upwards,  and  where 
it  comes  to  the  elbow,  it  may  be  made,  by  a  fi^re-of-eight 
arrangement,  to  press  the  top  of  the  olecranon  downwards.  Sir 
A.  Cooper  recommends  that  a  piece  of  linen  bandage  be  placed 
longitudinally  on  each  side  of  the  joint;  over  these,  wetted 
rollers  are  to  be  applied  round  the  arm,  one  above  and  anotha 
below  the  elbow ;  the  extremities  of  the  linen  are  then  to  be 
doubled  down  over  the  rollers,  and  tightly  tied,  so  as  to  cause 
their  approximation.  In  a  month  the  splint  shoold  be  removed, 
and  passive  motion  commenced,  but  with  great  caution,  ae 
bending  the  elbow  necessarily  puts  the  newly-united  part  on 
the  atretoh. 

As  this  fracture  usually  extends  into  the  joint,  and  is  in  moit 
cases  occasioned  by  direct  violence,  some  inflanunation  of  the 
synovial  membrane  will  necessarily  take  place.  Too  great 
action  should,  however,  be  guarded  against,  by  the  nsnal  anti- 
phlogistic treatment ;  and  if  it  proceeds  to  such  an  extent  as  to 
threaten  anchylosis,  the  extended  condition  of  the  ann  should  ba 
relaxed,  so  that  the  elbow  may  become  fixed  in  the  poaitiott 
most  convenient  and  useful  to  the  patient. 


2.  Fracture  of  the  coronoid  procese  of  the  vlna  is  said  to  occur 
in  connection  with  dislocation  of  the  radius  and  ulna  bade- 
wards,  and  also  to  be  sometimes  met  with  without  that  oom- 
phcation. 

The  CAM§  that  have  htiea  reported  in  which  it  has  been  obwrred  in  th«  linar 
subject  are  all  mure  ur  leu  imMtl^fHctorr,  and  have  differed  ooDeiderably  in  tb* 
symptoniB  vkich  they  presented.  I  have  bo«n  able  to  meet  with  but  tbtv«  *x 
four  Mpf!i--)mea8  Riid  recorded  post-mortem  examlDationa  of  this  injury;  ontflC 
the  former  i«  in  the  Muaeum  of  Guy's  HospitaL*  Another  case  is  that  ofa  nil 
hilled  by  a  fall  from  the  roof  of  St.  George's  Hospital,  in  whom  the  oorootwl 
processes  were  found  to  be  fractured,  and  the  two  boneii  of  the  fore-arm  diolu* 
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CAted  backwuda  od  both  ddes.  The  specimenB  are  now  preserred  in  the 
Mtuenm  of  the  faospataL*  Dr.  F.  H.  Hamilton,  after  a  careful  analjais  of 
■U  the  puhliahed  cMee,  anivea  at  the  concliudon  that  thia  injiuy  is  extremely 
rarB.t 

Should  the  nature  of  the  accident  be  recognised,  the  moBt 
appropriate  treatment  will  be  to  keep  the  arm  at  rest  in  the 
flexed  position,  so  as  to  relax  the  brachialls  anticns  muscle.  In 
about  a  month  passive  motion  maj  be  gently  commenced. 

3.  Fracture  of  the  neck  of  the  radius, — Surgical  authors  differ 
conjriderablj  In  their  estimate  of  the  comparative  frequency  of 
this  injury,  the  result  chiefly  of  the  difficulty  of  making  an  ab- 
solutely certain  diagnosis  during  life.  South  says,  that  it '  is 
not  an  uncommon  accident,  and  very  liable  to  be  confused  with 
dislocation  of  the  bone  forwards  on  the  outer  condyle  of  the 
upper  arm.  It  is  accompanied  with  much  distortion  and 
swelling,  and,  being  naturally  deeply  imbedded  in  the  muscles, 
is  difficult  to  make  out  satisfactozily.  The  head  of  the  bone 
must  be  grasped  with  the  thumb  and  finger  of  one  hand,  whilst 
the  other  draws  the  lower  end  of  the  bone  from  it,  by  pulling  at 
the  hand  alone ;  and  then,  upon  rotation,  if  there  be  fracture, 
the  crepitation  will  be  felt.'}  The  post-mortem  proof  of  such 
a  fracture  is,  however,  almost  entirely  wanting.  As  the  head 
of  the  hone  Is  an  epiphysis,  and  does  not  unite  until  the  age 
of  puberty,  we  should  expect  to  find  its  separation  hom.  the 
shaft  more  common  before  that  age  than  at  any  other  period 
of  life. 

Itfalgaigne  reports  two  cases  in  which  a  post-mortem  examination  showed  a 
fracture  extend^g  through  the  head  of  the  raditia,  both  of  them  in  combination 
with  other  seTere  injuries  to  the  neighbourhood  of  the  joint.  In  the  two 
epedmene  of  fractiu«  of  the  coronoid  process  referred  to  above  in  the  Museum 
of  St  George's  Hospital,  the  head  of  the  radius  was  also  split  longitudinally. 

B.  Fraetwres  of  the  middle  of  the  fore-a/rm, — 1.  Fracture  of 
both  radius  <md  ulna, — The  two  bones  are  broken  together  at 
this  situation  more  frequently  than  is  either  the  ulna  or  radius 
alone.  Direct  violence  is  the  most  common  cause;  a  blow, 
the  passage  of  a  wheel  over  the  arm,  or  a  fall  in  which  some 
hard  substance  is  struck.  In  the  numerous  cases  of  fracture 
of  the  fore-arm  occasioned  by  &lls  upon  the  hand,  it  is  almost 


Series  i.  Noa.  Ill,  112.  t  Op.  cit.  p.  2ft9. 

X  Translation  of  Chditu,  vol  i.  p.  669. 
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always  the  radius,  which  receiyea  the  shock  direct]?  from 
carpus,  that  ifl  broken,  the  nhia  not  often  parlicipating  in 
injury,      Malgaigne  relates  a  case  of  fracture  of  both 
of  the  fore-arm  horn  mnscular  action,  occurring  while  digging; 
the  only  one  on  record,  as  for  as  I  am  awjire,  from  this  cuue. 

The  most  frequent  seat  of  fracture  is  about  the  middlfl  at 
lower  thitd ;  the  upper  part  being,  from  its  situation  And  iti 
more  complete  muscular  covering,  less  exposed  to  injury  t|H 
the  more  d^taut.  The  line  of  fracture  is  usually  transYerM,* 
near! J  so ;  it  is  oflen  at  the  same  level  in  the  two  bones,  or  tf 
not,  generally  higher  in  the  radius  than  in  the  ulna,  fli 
nature  and  amount  of  displacement  of  the  fragments  rW^ 
much;  it  may  be  almost  or  quite  absent;  but  usnoUy  bolh 
bones  will  be  bent  at  aji  obtuse  angle,  either  forwards,  l»ck- 
warda,  or  on  one  side ;  or  one  onl}'  may  be  bent.,  its  brokco 
ends  falling  in  towards  the  companion  bone.  Oblique  fractnm 
ore  generally  accompanied  by  a  riding  of  the  fragments,  flj 
shortening,  more  or  less  marked,  of  the  limb.  In  transr^l 
fractures,  it  is  not  common  for  the  fiices  of  the  broken  ei- 
tremities  to  separate  completely,  so  a«  to  allow  them  to  oreH»|i 
each  other ;  but  this  happens  sometimes,  and  the  overUppmg 
may  be  in  different  directions  in  the  two  bones,  the  lower  fiig- 
meut  of  the  radius  being  in  front  of  the  upper,  ajid  that  of  tlM 
ulna  behind,  or  vice  vered.  Incomplete,  or  *  greenartick,*  frac- 
tures of  the  bones  of  the  fore-arm  are  very  frequently  met  witl 
in  children. 

The  diagnosis  is  usually  simple;  the  pain  and  loss  of  poww 
the  unnatural  bend  in  the  arm,  the  separate  mobilitr  of  tht 
upper  and  lower  parts,  and  the  crepitus,  are  signs  which  indi 
cate  the  nature  of  the  accident.  These  fructures  are  ofla 
troublesome  to  manage,  the  fragments  having  a  gfreat  tendcM] 
to  become  displaced,  and  so  permanent  maJ-position  of  Um 
bones,  causing  loss  of  rotation  of  the  fore-arm,  >b  not  an  b- 
frequent  result.  The  power  of  rotation  is  even  sometimes  lost, 
in  cases  where  the  bones  have  united  in  tolerably  good  position, 
from  deposits  of  new  osseous  matter  taking  place  bet^ 
and  soldering  them  together,  or,  as  Ixiiisdale*  sug 
the  upper  aud  lower  fragment  of  the  radius  being  in  a  diffotsl 
position  as  regards  supination  at  the  period  of  onion;  tb' 
lormer  being  completely  supiuuteU  by  the  action  of  the  miucltf 


Op.  cit.  p.  125,  A»d  Zondo*  Medical  Oaedet,Jol  ix.  IS^VJ. 
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a.ttac]ied  to  it,  while  the  latter,  in  the  usual  method  of  treat- 
ment, is  kept  in  a  8emi-pix>ne  position ;  hence,  after  unio»i, 
complete  supination  of  the  hand  becomes  impossible.  1  haro 
found  a  proof  of  the  truth  of  this  conjecture  in  an  examination 
of  numerous  specimens  of  unit-ed  fra^^tures  of  the  radius,  in  the 
gfreater  number  of  which  the  lower  fragment  was  much  less 
supinated  than  the  upper."  Want  of  union  is  another  and  more 
distressing  result,  which  occasionally  follows  this  fracture.  To 
guard  against  such  untoward  events,  the  splints  and  bandages 
hare  often  to  be  applied  tightly,  in  consequence  of  which  a  still 
greater  evil,  gangrene  of  the  extremity,  has  occurred  more 
frequently  in  this  than  in  any  other  injury  of  a  similar  nature, 
especially  in  children. 

TreatmeiiL — If  thei'e  is  much  displacement  and  shortening, 
reduction  must  be  effected  by  extension  applied  at  the  wrist, 
while  counter-extension  is  made  at  the  elbow,  the  fore-arm  and 
fingers  being  semi-flexed  to  relax  the  muscles;  at  the  same 
time  the  broken  ends  may  be  brought  into  proper  apposition 
by  manipulation.  Tlie  position  in  which  the  fore-arm  is  now 
to  be  phMied  has  long  been  a  subject  of  controversy  among 
Bui^eons.  Although  the  state  midwaj*  between  pronation  and 
supination,  wliich  is  most  comfortable  to  the  patient,  is  gene- 
rally adopted,  yet  when  the  fragments  are  much  displaced, 
and  have  a  tendency  to  fall  together  and  diminish  the  inter- 
osseous space,  complete  supination,  recommended  by  Lonsdale, 
for  the  reasons  above  mentioned,  and  more  recently  advo- 
cated by  Malgaigne,  is  better  adapted  to  produce  a  satisfactory 
result. 

The  objectionable  plan  of  tightly  bandaging  the  limb  before 
putting  on  the  splints,  ia  now  justly  discarded  by  most  sur- 
geons, on  the  ground  tliat  it  prevents  the  fultilment  of  the 
important  indication  of  keeping  the  two  bones  apart.  On  the 
contrary,  a  graduated  compress  is  generally  placed  lengthwise 
behind  and  in  trout,  between  the  radius  and  ulna,  at  the  seat 
of  injury,  so  as  to  press  into  the  interosseous  spaces;  over 
these,  straight  wooden  splints,  extending  from  the  elbow  to  a 
little  buyoiid  the  wrist,  are  tixed,  and  the  fore-arm  is  suspended 
in  a  sling.  These  comprea.ses  have  been  objected  to,  as 
likely  to  interfere  with  the  circulation  of  the  limb,  and,  if 
the  splints  are  properly  padded,  may  generally  be  dispensed 


See  eapedally  preps.  Nos.  3,050  and  2,061  in  Hm.  Roy.  Coll.  Saig. 
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with.     It  U  important  that  the  splints  should  be  folly  as  wide, 
or  somewhat  wider,  than  the  limb,  so  that  the  bandages  which 
retain  them  in  place  exercise  no  lateral  pressure  apoa  the^ 
bones.  H 

S.  Fracture  of  the  ahafi  of  the  ulna  is  almost  always  caused  by 
direct  violence,  either  in  striking  ag;ain8t  some  hard  body,  ai 
the  comer  of  a  door-step  in  felling,  or  when  the  fore-arm  is 
elevated  to  ward  a  blow  from  the  head,  in  which  position  the 
ulnar  side  is  tamed  forwards.  The  middle  and  lower  portions 
are  most  commonly  the  seat  of  fracture ;  the  superior  strength 
and  thickness  of  the  upper,  and  its  less  exposed  position,  render- 
ing it  little  liable  to  injur)-.  Displacement,  when  it  ocean, 
affects  the  lower  fragment  only,  the  other  being  retained  in  ita 
situation  by  the  articulation  at  the  elbow  ;  it  may  be  in  any 
direction,  determined  by  that  from  which  the  force  acting  on  it 
proceeds.  If  there  is  no  displacement,  the  appearances  of 
braising  and  the  swelling  and  pain  will  mark  the  point  of  injniy. 
Mobility  of  the  lower  fragment  and  crepitos  may  generally  be 
obtained  by  holding  the  upper  part  firmly,  and  pressing  the 
lower  towards  the  radius.  The  subcutaneous  position  of  the 
greater  part  of  the  bone  adds  greatly  to  the  facility  of  diagnoci& 
The  radius,  acting  as  a  kind  of  splint,  prevents  shortening,  and 
assists  in  keeping  the  parts  in  apposition ;  so  that  tlie  treat- 
ment of  this  fracture  is  much  less  difficult  than  where  both 
bones  are  broken.  Care  should  be  particularly  taken  that  the 
broken  ends  do  not  incline  towards  the  radius,  so  as  afterwartls 
to  impede  the  rotation  of  the  fore-arm.  If  there  is  much 
tendency  to  this,  pads  should  be  placed  between  the  bon^.  ! 
and  the  supine  position  adopted ;  in  other  coses,  that  midwaj 
between  supination  and  pronation  will  be  the  best.  The  splinta 
should  be  straight,  one  anterior  and  one  posterior ;  or  the 
starched  bandage  or  gutta-i>ercha  may  be  used.  The  fore-onn 
and  hand  should  be  supported  in  a  sling. 


body,  4^^ 


3.  Froiture  of  ike  shaft  of  the  radius. — Though  the 
broken  more  frequently  than  any  other  bone  uf  the  body, 
preponderance  is  chiefly  due  to  the  great  number  of  fiuctures  of 
ita  lower  end,  the  midiUe  part  being  probably  not  more  subjert 
to  this  injury  than  the  same  portion  of  the  ulna.  It  is  occa- 
sionally, but  very  rarely,  broken  immediately  below  the  inser- 
tion of  the  tendon  of  the  biceps  into  the  tuberosity  ;  on  accident 
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which  has  been,  thongh  improperly,  described  ae  '  fracture  of 
the  iieck  of  the  radins/* 

Direct  violence  is  the  moat  common  cause  of  fracture  of  the 
shaft  of  the  rudius,  although  it  may  be  occasioned  by  a  fail 
npon  the  Imnd.  The  diagnosis  is  usually  unattended  with 
difficulty,  the  principal  signs  being,  loire  of  power  of  rotation, 
mobility,  and  crepitus  elicited  by  pressing  the  fragments  in 
different  directions  with  the  fingers,  or  on  fixing  the  up^wrone, 
and  rotating  the  hand. 

The  broken  ends  have  a  tendency  to  fall  inwards  towards  the 
nlna,  and  so  to  diminish  the  interosseous  space.  This  must  be 
guarded  against  by  pads,  ae  directed  when  speaking  of  fracture 
of  both  bones ;  the  hand  should  also  be  supinated  ;  and  the 
general  treatment  recommended  in  the  next  section  for  frac- 
tures of  the  lower  end  may  be  adopted. 

C.  Fractures  of  the  hones  of  the  fore-arm  in  the  vicinUy  of  the 
ierist-joint. — 1,  Frnctvre  of  ike  inferior  esrtremity  of  the  raMtut, — 
Excepting  perhaps  the  middle  of  the  clavicle,  tliere  is  no  single 
point  of  the  skeleton  so  frequently  the  subject  of  fracture  as  the 
lower  end  of  the  ratlins  ;  the  reason  being,  that  in  falling  down 
the  hands  are  g*;DeraUy  thrown  forwards,  and  the  whole  weight 
of  the  body  received  upon  the  palmar  aspect  of  the  carpus,  from 
which  it  is  directly  transmitt-ed  to  the  broad  articular  snrfiu^e 
of  the  radius;  this  bone,  placed  thus  between  the  weight  and 
momentum  of  the  body  in  falling  on  the  one  hand,  and  the 
resistaoice  of  tlie  ground  on  the  other,  gives  way  at  its  weakest 
point,  viz.  where  it  commences  to  expand  into  the  broad  arti- 
cular extremity  composed  of  cancellated  tisane,  covered  with  a 
compact  layer  much  thinner  than  that  of  the  shaft.  The  cause, 
then,  of  this  injury  is  almost  always  indirect  violence  :  it  may, 
however,  be  occasioned  by  a  direct  blow,  or  a  wheel  passing 
over  the  arm;  but  ia  such  accidents  both  bones  usually  suffer. 
Although  met  with  frequently  in  both  sexes,  and  at  all  periods 
of  life,  it  is  a  remarkable  circumstajice,  that  while  up  to  the 
age  of  thirty  it  is  more  prevalent  among  men,  yet  after  middle 
life  the  reverse  takes  place,  and  as  age  advances  tliis  dispropor- 
tion between  the  sexes  continues  to  increase ;  so  that  among 
old  women,  fracture  of  the  lower  end  of  the  radius  is  more 


*  See  two  caSM  by  Mr.  J.  31oore,  London  Mvdieol  Omdte^  toL  xxxn.  1846, 
p.  1079. 
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frequent  than  all  other  fractares  and  dislocations  of  the 
extremity  taken  toj^ether. 

The  patholo^  of  this  fracture  has  been  the  subject  of  Bnusy 
special  memoirs,  and  even  of  much  controTersy.  The  eartieM 
accurate  description  which  appeared  of  it  in  our  I&ngiamge  ts  by 
CuUes  of  Dublin  ;*  hence  it  is  frequently  designated  bj  surgied 
writers  as  *  Colles*  fracture.'  It  has  more  recently  been  the 
subject  of  an  elaborate  memoir  by  K.  W.  Smith  t  of  the  suit 
city ;  and  on  the  Continent  it  has  attracted  the  attentioii  M 
Pouteau,t  Desault,§  Dupuytren,|l  Goyrand,*  IHday,**  VoiU^ 
niier,tt  Malgaigne,Jt  aud  others. 

The  line  of  the  fracture  ia  almost  always  traosrerae,  oeei- 
sionally  it  crosses  obliquely  from  side  to  side;  it  ia  usoallT 
situated  from  half  an  inch  to  one  inch  above  the  articulsr 
sui'ikce  of  the  bone.  In  some  instances  there  is  scarcely  any 
displacement^  but  most  commonly  the  lower  fraopment  assamet 
a  peculiar  position  with  respect  to  the  other,  which  gives  a  ^^ifl 
marked  and  clmracteristic  appearance  to  the  limb.  In  i*^ 
great  majority  of  caseSf  this  displacement  ia  backwards  and 
somewhat  upwards ;  so  that  in  bones  in  which  nnredoocd 
tiuctures  of  this  kind  have  consolidated,  the  posterior  am^we  is 
found  to  be  considetably  shortened,  while  the  anterior  retasu 
its  normal  length.  The  carpal  articular  surface  also, 
occupying'  a  position  more  posterior  than  normal,  as 
the  shaft,  has  an  inclination  backwards,  instead  of  for 
as  in  the  usual  state.  So  that  in  fact  the  inierior  fragment  hsi 
undergone  a  sort  of  rotation  on  its  transverse  axis,  a  '  monrp- 
ment  de  bascule,*  as  the  French  term  it.  This  change  of  posi- 
tion is,  however,  modified  by  the  strong  ligaments  of  the  lowvr 
radio-uluar  articulation  (which  do  not  usually  ^ve  wa.y)  coafiii- 
ing  tlie  inner  side  of  the  fnugment  more  in  pla^je  than  the  outer, 
so  that  the  displacement  is  more  extensive  on  the  side  of  the 
styloid  process,  and  the  outer  border  of  the  bone  is  ahortetia^ 
to  a  greater  degree  than  the  other ;  hence  it  is  that  ihd  whflift 


*    Etlin.  Med.  and  Surg.  Joi/mai,  April  I'iU. 

t    Trvatite  on  fVocturtu  I'/t  the  VicittUy  of  JoutU,  1847,  p.  129. 

t  (JCuorta  poOhutw*,  178-%  tome  \\.  p.  251. 

J  <£Atprt*  chirurgiaaim,  1818,  tome  i.  p.  155. 

It  Leqcm  oraUa,  1H.14,  tome  ir.  p.  101. 

IT  QauUt  niedicnU,  1832,  p.  Ott4,  and  Journai  Mtdomadnn^  Ur.  M 

•"   Archiv.  gh%,  de  Mfdecine,  1837,  3"^  ftSrie,  tome  L  p.  141. 

ft  Ibid.  1843.  tome  xUJ.  p.  201. 

\\  O^.  cit.  tome  i.  ij.  t«3  ■,  Qtaelte  mSdkale,  1833,  p.  730. 
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hand,  whicli  follnws  the  movements  of  this  fr^^ent,  is  inclined 
towards  the  radial  side.  It  is  difficult  to  conceive  that  this 
displacement  can  be  effected  in  any  other  way  than  by  a  pene- 
tration of  the  posterior  surface  of  the  superior  fragment  into 
the  soft  cancellous  stmctiire  of  the  inferior ;  an  explanation 
suggested  by  Voillemier,  and  adopted  with  slight  moditications 
by  Malgai^e,  Nelaton,  and  Erlchsen,  but  opposed  by  R.  W. 
Smith,  whose  opinion  is,  that,  as  a  rule,  no  such  penetration 
takes  place,  *  the  distortion  being  the  result  of  the  combined 
action  of  the  supinator  longus,  the  extensors  of  the  thumb,  and 

Fxo.  101. 
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CommtDultd  fmrlurc  of  the  distal  end  of  the  nvliu^.     o.  anterior  ricw;  b,  poeteiinr. 
Fiom  a  pKparatioD  m  the  JUuiicum  ol'  the  iioy&l  Collide  of  tiuigixiiu. 

the  radial  extensors  of  the  carpus.'  After  a  full  consideration 
of  the  elaborate  arj^ments  which  have  been  brought  forward 
on  either  side  to  determine  this  point,  it  appears  to  me  that 
the  evidence  from  the  examination  of  specimens  of  bones  in 
which  union  has  taken  place,  aa  well  as  that  derived  from  the 
symptoms  during  life,  shows  that  impaction  occurs  in  a  large 
number  of  cases,  although  it  cannot  be  denied  that  muscular 
action  frequently  aids  in  maintaining  the  peculiar  deformity.* 
The  question  can  t>nly  be  finally  decided  by  a  greater  number 

•  Dr.  Smith  wivr:  '  Tii  tlii-  deflcriptive  CatnUigiie  of  the  pBthologirHl  ^rtiseiini 
of  ^t.  Barlbolomew's  Hospital,  published  in  18-4(3,  ite  same  orror '  { that  of  at- 
tributing the  defoitnity  to  impaction),  ^aa  it  appoara  ti>me,  has  be^o  committed. 
See  No.  7S,  p.  133,  aod  No.  i*4,  p.  180.'  An  inspection  of  the  sfpecimens  referred 
to,  bus  left  no  doubt  on  my  mind  thnt  the  description  iu  the  CHtalogue  is  per- 
fectly correct. 
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of  careful  dissectionB  of  recent  cases,  for  which  opportoiuti«i 
Tery  rarely  occur.     SometimeB  the  inferior  fragment  b  split 
into  several  pieces,  apparently  from  the  force  with  wl 
lower  end  of  the  ahafl  has  penetrated  it. 

The  symptoms  of  this  injury  are  so  pronounced,  thftt ' 
almost  always  he  recognised  at  first  sight.  The  pati^it  ii 
unable  to  perform  the  motions  of  supination  and  pronation,  and 
complains  of  much  pain«  especially  about  the  intemai  latenl 
ligament  of  the  wrist,  which  is  put  upon  the  stretch.  TIu 
hand  being  articulated  to  the  displaced  fragment  of  the  radiiii, 
is  carried  Yvith  it  backwards  and  towards  the  radial  side ;  tb 
styloid  process  of  the  ulna  is  thus  rendered  ertremely  prominent 
The  lower  end  of  the  radius  forms  a  marked  projectioa  on  Uu 
dorsum  of  the  wrist,  and  there  is  a  corresponding  depression  is 
front.  Often  in  the  first  instance  this  portion  is  not  moraUe 
upon  the  shaft,  and  there  is  no  crepitus ;  but  after  diseitgagiag 
the  impacted  ends  by  powerful  extension,  both  these  distinctrr*! 
signs  are  usually  obtained.  If  there  is  much  swelling  frcfOj 
indaniniatory  effusion,  the  distinctive  characters  will  be  mon 
or  less  masked ;  but  now  that  the  nature  of  the  injury  i«  so  ndB 
understood,  it  will  be  next  to  impossible  to  mistake  it,  i 
formerly  frequently  done,  for  dislocation  of  the  carpoB 
wliich,  by  the  way,  is  an  extremely  rare  accident. 

In  young  subjects,  fractures  of  the  lower  end  of  the 
are  easily  reduced,  unite  readily,  and  leave  the  use  of  the 
perfectly  unimpaired ;  but  in  old  persons,  who,  as  before 
are  especially  liable  to  this  injury,  the  result  is  often 
unsatisfactory,  even  after  the  greatest  care  has  been  used  dt 
the  treatment.  It  is  frequently  months  before  the  hand  is  free 
from  pain,  aud  regains  its  proper  motions,  and  too  oflea  u 
imsigbtly,  crooked,  and  permanently  stiff  wrist  remains,  to 
the  great  inconvenience  of  the  patient,  and  annoyance  of  thr 
surgeon. 

Treatment, — If  the  fracture  is  impacted,  extension,  while  tW 
hand  is  supinated  and  adducted  as  much  as  possible,  is  gene- 
rally required  to  unlock  the  ends  of  the  bones.  After  this  is 
accomplished,  there  is  still  a  great  tendency  to  displacement 
fr^m  muscular  action,  which  must  be  overcome  ns  far  as  poMibU 
by  mechauical  means.  Many  surgeons  use  what  is  called  tiw 
'  pistol-shaped  splint,"  well  padded  and  fixed  along  th©  back  of 
the  fore-arm  and  hand,  so  as  to  keep  the  latter  firmly  dniwti 
to  the  ;i]nar  side,  by  which  means  some  amount  of  extensiaa  ia 
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made  upon  tho  lower  end  of  the  radius.  Another  splint,  shorter 
and  straight,  is  adapted  to  the  front  of  the  fore-arm,  it«  lower 
end  resting  on  a  pad  which  presses  on  the  projecting  inferior 
extremity  of  the  shaft  of  the  radius.  According  to  Dr.  F.  H. 
Hamilton,  most  American  surgeons  appJy  the  curved  splint  to 
the  palmar  surface,  and  the  shorter  straight  splint  to  the  dorsal 
side  of  the  fore-arm.  They  also  flex  the  fingers  over  a  hand- 
block,  or  pad,  attached  to  the  former,  A  single  straight  splint 
along  the  back  or  front  of  the  fore-arm  and  hand,  is  used  by 
some  surgeons ;  while  others  prefer  two  straight  splints,  placed 
one  on  each  side,  with  pads  so  contrived  as  to  press  the  lower 
fragment  of  the  radius  into  place,  while  the  hand  is  left  free,  and, 
being  imsnstained  by  the  sling  which  supports  the  fore-arm, 
bangs  down  (to  the  ulnar  side)  by  its  own  weight.  The  ad- 
vantage gained  by  this  method  is,  that  much  of  the  stiffness  of 
the  wrist  and  fingers,  which  follows  their  close  confinement  in 
the  ordinary  method,  may  be  avoided.  With  very  old  people, 
this  rigidity  often  gives  so  much  trouble  afterwards,  that 
Velpeau  considers  it  best  in  such  cases  to  dispense  with  splints 
altogether,  and  merely  place  the  arm  upon  a  pillow. 

Many  arguments  for  and  against  the  adducted  position  ot 
the  hand,  in  the  treatment  of  fnuitures  of  the  lower  end  of  the 
radius,  have  been  brought  forward.  The  just  view  of  the  subject 
is  probably  intermediate  between  that  of  its  extreme  advocates 
and  of  those  who  altogether  deu}'  its  utility.  It  is,  I  think, 
more  advtmtageous  in  fracturGs  three  or  four  inches  above  the 
articulation  than  in  the  cases  now  under  consideration  ;  but 
in  practice  I  have  found  little  difference  in  the  results  of  the 
treatment  by  the  straight  or  pistol-shaped  splint.  Much  more 
depends  upon  the  care  and  accuracy  with  which  the  minor 
details  are  carried  out.  The  splints  should  be  removed  between 
the  third  and  fourth  weeks,  and  the  fingers  exercised  as  much 
as  possible,  to  overcome  their  stiffness.  There  often  remains  a 
Bwelling  on  the  front  of  the  wrist,  caused  by  an  indxirated  con- 
dition of  the  sheaths  of  the  tendons ;  this  must  be  treated  by 
friction  with  stimulating  liniments,  or  the  application  of  tincture 
of  iodine. 

It  occasionally,  though  very  rarely,  happens  that  the  lower 
fragment  of  the  radius  is  displaced /orwarrf*.  The  cause  of  this 
injury  is  said  to  be  a  fall  upon  the  back  of  the  hand.* 


•  n.  \V.  Siiiitb,  np.  cit.  p.  162. 
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In  subjects  imder  the  age  of  twenty,  a 
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identical. 
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broken  close 
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violence  appl 

Frcbcttires  oj 

1.  Fraclur 
The  form  am 
the  bones  of 
very  Uttle  Ui 
where  there 
as  from  mac 
which  cases 
extensively  i 
Simple  firact 
sionaUy  occi 
heavy  weigh 
the  hand,  or 
wrist.     Owii 


A  Tsrtifal  fni<-tur(»  cnisses  the 
JBiiction  of  the  middle  and 
iiiaer  third  of  ihe  scAphoid 
bone.  Tte  lower  end  of  the 
rafiins  is  alen  fractured ;  the 
fracture  pstMido  &^.li.:iuely 
from  a  quarter  t>f  aa  inch 
above  the  lower  border,  on  the 
aaUriyr  aspijct  of  the  bone, 
tu  ih':^  line  of  uiiioa  of  the 
pasloriot  with  the  articular 
Burface.  Tbt  drawing  repre- 
nents  R  prepBLrattoD  in  the 
Middloeai  Hospital  Mawum ; 
CBtal£■Ku■^^  Nu,i.  23,  c.  j  tnkea 
from  thf  Same  patient  ah  Fig. 
KKl  (<!Otnmi  noted  fracture  of 
elbtiw-joint).  Tlicsa-meoi'Ilt^c- 
tion  conlain*  a  swoad  Bimilw 
preparation. 


retained  in  t] 
rouH    ligamentoua    connections   with 
there  axe  few  symptoms  beyond  those 
to  a  severe  bruiaej  and  it  is  therefore 
of  one  of  these  bones  may  often  pass  u: 
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t-mortem  evidence  of  simple  fracture  of  any  of  the  carpal  1)0068  is  not 
the  following  case  may  be  Tvorth  recording.  A  man,  aged  forty,  was 
into  the  Middlesex  Hospital,  Jan.  3,  1861,  having  received  in  a  fall 
erere  injuries,  from  the  effects  of  which  he  died.  The  right  wrist- 
evidently  suffered,  though  there  was  no  external  wound  or  deformity, 
lammation,  and  ultimately  suppuration  within  the  joint,  supervened. 
kth,  it  was  found  that  a  piece  about  one  inch  in  length  was  split  off 
posterior  surface  of  the  lower  end  of  the  radius,  and  a  fissure  extended 
ut  not  entirely,  across  the  middle  of  the  scaphoid  bone. 

treatment  consists  in  keeping  the  wrist  at  rest,  lightly 
to  a  splint,  and  in  the  use  of  cold  lotions,  or  oilier  anti- 
tic  measures,  if  the  inflammatory  symptoms  aj's  severe. 

racture  of  the  metacarpal  hones, — These  bones  are  much 
sposed  to  injury  than  the  last-named.  The  usual  cause 
fcure  in  them  is  direct  violence,  but  we  not  imfrequently 
occasioned  by  striking  a  blow  with,  or  falling  upon,  the 
fist.  It  is  met  with  far  more  frequently  in  men  than  in 
,  and  chiefly  between  the  ages  of  fifteen  and  forty-five, 
statements  that  have  hitherto  been  made  as  to  the  com- 
e  liability  of  the  different  bones  of  the  series  to  fracture 
ry  unsatisfactory,  owing  to  the  insuflicient  number  of 
itions  upon  which  they  are  founded.  Of  the  113  cases 
I  have  collected  from  the  records  of  the  Middlesex  Hos- 
n  71  the  particular  bone  is  mentioned.  Of  these,  four 
ible  fractures  (two  of  the  second  and  third,  and  two  of 
rd  and  fourth),  and  in  one  the  third,  fourth,  and  fifth 
were  broken  ;  making  in  all  78  fractures.  The  number 
ing  to  each  bone  is — 

Ist 27 

2nd 16 

3rd 9 

4th 12 

6th 14 

Total        .        .        78 

bly  an  undue  prominence  is  here  given  to  the  first,  as,  on 
it  of  its  distinctive  characters,  it  ia  more  likely  than  any 
others  to  be  particularised  in  describing  the  nature  of  the 
nt.  Allowing  for  this  probable  source  of  error,  we  may 
■lace  it  foremost  in  liability  of  fiucture,  aa  might  be 
sed  from  its  position  and  extent  of  motion ;  the  others 
to  follow  in  order,  as  their  situation  exposes  them  to 
,  the  third  or  middle  bone  being  last. 
.n.  3  p 
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The  fracture  is  usually  in  the  inid< 
bone ;  it  is  transverse  or  oblique,  ofter 
displacement,  in  which  case  the  mobil 
the  crepitus  are  the  chief  signs  of  the 
there  is  a  displacement  of  the  di 
sinking  down  towards  the  palm,  and  tl 
the  extremity  of  the  proximal  fragmt 
on  the  dorsum  of  the  hand.  Sir  A.  Ci 
ture  of  the  head,  or  more  properly  of 
in  young  subjects  this  is  probably  a  b( 
The  treatment  of  this  injury  recon 
surgeon  just  named,  consists  in  cans 
large  baU,  and  then  binding  a  roller  i 
generally  modified  this  method  by  ui 
instead  of  the  ball,  and  fixing  the  1 
adhesive  plaster.  Where  there  is  mn 
to  obtain  greater  accuracy  of  adjustme 
by  Malgaigne  is  to  be  preferred.  A 
placed  under  the  head  of  the  bone  so  i 
over  the  projection  on  the  dorsal  soi 
place  by  two  broad  splints  placed  ac 
and  one  below,  their  ends  being  firmly  * 
plaster.  The  fingers  should  be  left  fr< 
an  amount  of  stiffness.  If  the  metac 
is  broken,  it  must  be  treated  in  the  si 
phalanges,  which  it  resembles  so  clos< 

3.  Fractures  of  the  phalanges. — Froi 
ation,  these  small  bones  are  often  br 
or  severe  bruising,  amounting  freqi 
minution  of  the  whole  member.  Sii 
langes  is,  however,  by  no  means  nnc 
caused  by  direct  and  occasionally  by 
phalanx,  being  largest  and  most  fij 
suffer  most ;  but  we  have  not  yet  si 
determine  even  approximatively  the  r 
to  the  different  bones  of  this  series.  '] 
about  the  middle  of  the  bone ;  and  altl 
displacement,  the  diagnosis  is  gene 
difficulty  from  the  crepitus  and  mobil 

•  Op.  dt  p.  50( 
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The  treatment  usually  recommended  is,  to  fasten  a  narrofr 
straight  wooden  splint  beneath  ilie  finger  with  a  small  pad 
opposite  the  middle  of  the  broken  phalanx,  to  fill  np  the  con- 
cavity which  naturally  exists  between  fiie  joints.  The  splint 
may  be  more  conveniently  fixed  to  the  dorsal  surface,  especially 
when  it  is  one  of  the  phalanges  of  the  thumb  that  is  broken. 
A  more  comfortable  support  is  given  by  a  splint  of  gutta- 
percha or  pasteboard,  moulded  to  the  shape  of  the  finger, 
which  may  then  be  allowed  to  be  slightly  flexed  at  each  of  the 
joints.  It  may  be  released  from  its  confinement,  and  passive 
motion  may  be  commenced,  at  about  the  end  of  the  third  week. 

Dislocations  op  the  Bones  of  the  Uppeh  Exteemitt. 
Dislocations  of  the  Clavicle. 

The  articulation  between  the  sternum  and  clavicle  may 
properly  be  regarded  as  the  first  point  at  which  a  luxation  of 
any  of  the  bones  of  the  upper  extremity  can  take  place.  As 
fracture  of  the  clavicle  is  such  a  common  accident,  it  has  been 
remarked  with  surprise  by  authors,  that,  considering  the  extreme 
BmaUness  and  shallowness  of  the  sternal  articular  surface,  dislo- 
cation does  not  oftener  occur  at  this  point ;  and  explanations 
are  sought  for  in  the  strength  of  the  ligaments,  &c.  The  cir- 
cumstance is  more  readily  accounted  for  by  the  fact,  that  the 
clavicle  is  so  confined  by  surrounding  structures  as  very  much 
to  limit  the  amount  of  movement  at  the  joint,  and  it  is  consO' 
quently  impossible  either  that  the  articulating  surfaces  can 
undergo  much  change  in  their  relation  to  each  other,  or  that 
any  of  the  ligaments  can  be  put  greatly  on  the  stretch.  Cceteris 
paribus,  the  greater  the  extent  of  motion  in  a  bone,  the  greater 
the  liability  to  dislocation.  Again,  the  causes  which  produce  dis- 
location of  the  clavicle  are  different  from,  and  not  so  frequently 
in  operation  as,  those  which  usually  occasion  a  fructure.  Its  rela- 
tive frequency,  according  to  the  table  at  p.  764,  is  3*10  per  cent. 

The  cartilage  of  the  first  rib  prevents  displacement  of  the 
head  of  the  clavicle  downwards,  but  it  may  occur  in  any  other 
direction.  Following  the  order  of  frequency  in  which  they  are 
met  with,  we  may  describe  : 

1,  Dislocation  forwards.  2.  Dislocation  backwards.  8.  Dis- 
location upwards. 

1.  Forwards. — This  may  be  complete  or  incomplete :  in  the 
former  case,  the  head  of  the  bone,  besides  projecting  forwards, 

8f2 
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is  depressed  below  ita  natural  level ;  in  the  latter,  it  is 
Blii^htly  mistHl.  Tlie  ordhiary  ('iiuse  of  this  dialocatioii  is' 
■rioleuce  which  pushes  the  outer  end  of  the  clavicle  bockwai 
ax  a.  fall  or  blow  on  the  front  of  the  shoulder.  In  chUdrea, 
hus  beeu  produced  by  simply  pullinj?  the  arm.*  It  haa  Ih 
observed  at  moafc  ages,  from  birth  t  to  eigbty-sii,!  mas*  i 
quently  in  males  than  females.  The  prominent  bead  of  1 
clavicle  seen  and  felt  in  its  abnunual  situation,  covered  only 
the  integument,  leaves  no  doubt  as  to  the  nature  of  the  injo 
except  Id  partial  dislocations,  where  there  is  much  sweUtngi 
in  very  fat  subjects. 

Treatment. — The  bone  is  usually  reduced  without  difficult) 
drawing  the  shoulder  outwards  and  backwards,  the  sorgei! 
Imee  being  placed  between  the  scapohe  of  the  patient ;  whik 
the  same  time,  if  necessary,  an  assistant  presses  the  head  of 
hone  back  into  its  place.  The  great  disposition  that  it  kai 
slip  out  again  has  led  to  the  invention  of  many  methods  inten 
to  retain  it  in  place  ;  but  even  after  the  greatest  care, 
less  deformity  often  remains.  Fortunately  the  utility^ 
limb  is  not  materially  impaired,  even  if  the  bone  remains  ■ 
duced.  The  two  objects  to  be  aimed  at  are  :  (1)  to  keep 
shoulder  fixed,  and  thrown  upwards,  outwards,  and  baekinui 
and  (2)  Ui  exert  pressure;  upon  the  head  of  the  clavicle. 

A  pad  in  the  axillii,  a  figure-of-eight  bandage  to  the  she 
with  a  sling  to  support  the  elbow,  or,  in  fact,  any 
apparatus  used  in  fractured  clavicle,  will  fulfil  the  former  fii 
cation;  while  for  the  latter  a  coumion  herma-truss  vaKj 
applied,  the  pad  beiug  placed  on  the  projecting  bone,  and  i 
spring  passing  uuder  the  axilla  of  the  sound  side,  aa  re« 
mended  by  Nelaton.  The  pressure  requires  to  be  kept  up  it 
gix  weeks  to  two  months,  though  at  the  end  of  t^e  fon 
period  passive  motion  of  the  arm  and  shoulder  should  be  o( 
menccd,  in  oi*der  to  overcome  the  stiflfness  of  the  joints  thst 
long  a  confinement  must  necessarily  occasion.  Velpeao,  nj 
the  supposition  that  the  displacement  is  chiefly  due  to  j 
action  of  muscles,  proposes  to  relax  these  by  carrying  the  eft 
inwards  and  forwards  to  the  lower  part  of  the  sternum,  so  tJ 
the  hand  may  rest  upon  the  opposite  shoulder ;  the  outer  « 


•  Melier,  Arehiv.  gfn,  rfc  Miderine,  tome  rii.  p.  5S. 
+  Ferpusson,  JhraHical  Swtfen/.  4tli  pdit.  1^7,  pt  24J>. 
4  Brudor,  Mem.  de  CAcmL  de  Chintrg,  toow  v.  p.  hSd^4 
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of  the  clavicle  will  then  be  inclined  upwards  and  forwards,  and 
pressed  inwards.* 

2.  Backwards. — This  form  of  dislocation  has  been  produced 
by  a  violent  fall,  driving  the  shoulder  inwards  and  forwards,  f 
by  the  shoulders  being  pressed  together  between  a  carriage- 
wheel  and  a  wall,  or  by  a  force  applied  directly,  so  as  to  push  the 
inner  end  of  the  clavicle  backwards,  as  a  kick  from  a  horse.  The 
head  of  the  bone  usually  lies  behind  the  upper  part  of  the 
atemum,  rather  below  its  normal  level.  In  extreme  cases, 
symptoms  dependent  upon  pressure  upon  the  trachea  and 
oesophagus  are  produced,  as  in  that  related  by  Sir  A.  Cooper, 
in  which  Mr.  Davie  of  Bungay  had  to  saw  off  the  sternal  end 
of  the  bone  to  prevent  death  from  this  cause :  this,  however, 
was  not  an  example  of  traumatic  dislocation,  but  was  produced 
gradually  by  a  progressively  increasing  curvature  of  the  spine. 

A  characteriatic  case  occurred  in  the  practice  of  my  coUeaguf>,  Mr.  De  Morgan, 
•t  the  Middlesex  Hospital,  in  1853,  which  I  shall  relate  brieflv,  as  illustrating 
tJie  usual  symptoms  aud  treatment  of  this  accident4  A  girl,  ten  years  of  age, 
was  knocked  down  by  a  carriage,  and  appears  to  have  been  trodden  on  by  one 
of  the  horses.  On  admission,  she  suifered  much  from  dyspncea,  the  head  was 
inclined  forwards,  and  could  not  be  raised  without  extreme  pain.  There  were 
marks  of  bruising  over  the  right  shoulder  and  claTicle.  Where  the  head  of  the 
bone  should  be,  there  was  a  depression  into  which  the  finger  might  be  thrust, 
and  the  articular  surfece  of  the  sternum  could  be  distinctly  felt,  while  the  head 
of  the  clavicle  was  evidently  behind  it  The  distance  from  the  middle  line  to 
the  acromion  was  shortened  by  a  quarter  of  an  inch.  '  On  placing  the  knee 
agunat  her  spine,  and  gently  drawing  the  two  shoulders  backwards,  the  bone 
was  eamly  restored  to  its  proper  place,  causing  obvious  relief  to  the  dyspncea ; 
but  immediately  on  leaving  bold  of  the  shoulders,  the  bone  fell  back,  and  the 
dysjHioea  returned.  A  splint  was  then  placed  across  the  shoulders,  with  a  pad 
between  it  and  the  Kpine,  the  shoulders  being  drawn  to  the  splint  by  a  hand- 
le ;  by  these  means  the  bone  was  kept  firmly  in  its  place,  pillows  being  so 
arranged  along  the  patient's  back  that  the  splint  should  not  feel  uncomfortable. 
On  the  apparatus  being  lixed,  she  could  lean  her  head  backwards,  and  stated 
that  her  pain  was  much  relieved.*  The  splint  was  kept  on  for  a  fortnight ;  the 
bone  being  then  quite  steady  in  its  place,  she  was  allowed  to  remain  in  bed 
"without  any  bandage.  The  articulation  became  in  four  weeks  quite  as  hrm 
as  that  on  the  other  side,  and  the  arm  could  be  moved  without  causing  any  pain. 
South  relates  a  case  of  compound  dislocation  of  the  sternal  end  of  the  cla^'icle 
backwards,  caused  by  a  blow  with  the  sharp  end  of  a  pickaxe.  § 

•  Journal  h^^xiom.  de  Mid.  May  30, 1835. 

t  See  a  case,  caused  by  a  fall  while  wrestling,  by  Mr.  W.  Brown  of  Callington, 
Medical  Gazette,  Aug.  1,  1845. 

J  Reported  by  Mr.  S.  W.Sibley,  Af«rfica/  Tiinet  and  GrnxUe^  1862,  vol.  i.  p.  415, 

$  South's  Cheliui,  vol.  i.  p.  778.  See  also,  on  this  subject,  Baraduc,  M4tnoire» 
ntr  les  Luxations  de  la  Claoicule,  Paris,  1842. 
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3.  Upwards. — This  accident  has  oi 
(jBtablished  place  in  surgical  pathology, 
dve  examples,  and  Dr.  F.  H.  Hamilton 
happened  in  America.  They  seem  all 
by  a  violent  force  which  carried  the 
inwards.  The  symptoms  are  very  mar! 
being  felt  above  the  upper  border  of  tl 
the  stemo-mastoid  and  the  stemo-l 
probably  complete  rupture  of  all  the  I 
well  as  the  costo-clavicular  ligament. 

Reduction  is  easily  effected  by  drawi 
and  upwards,  whUe  the  dislocated  he: 
to  retain  it  in  this  position  is  difi 
Malgaigne  found  the  functions  of  the 
six  months  after  the  accident,  altho 
nearly  a  quarter  of  an  inch  above,  ai 
side,  of  its  normal  situation.  In  thi 
Hamilton,  the  displacement  was  still 
stated  *  that  he  felt  no  inconvenience 
in  the  arm,  except  when  he  attemptec 
head.'* 

Dislocations  of  the  £ 

These  injuries  are  usually  describe 
ttcromial  end  of  the  clavicle^  but  it  see: 
of  uniformity  in  otir  nomenclature,  ■ 
such  terms  as  *  dislocation  of  the  ra 
carpus,'  '  dislocation  of  the  tibia  at  tl 
it  as  a  dislocation  of  the  acromion  pr 
the  clavicle,  the  latter  being  the  mon 
to  the  trunk.  This  designation  has 
Skey  t  and  MacUscJ  Luxation  at  t 
than  at  the  stemo -clavicular  articulat 

In  the  great  majority  of  cases,  the  i 
the  outer  end  of  the  clavicle ;  occasio 
viz.  the  acromion  is  situated  ahove 
form  has  lately  been  described,  in  ¥ 


•  Op.  cit  p.  523. 

t  (Operative  Surgery,  Sod  edi 
X  On  Diiiocations  tmd  Fracty 
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carried  so  far  that  the  coracoid  process,  as  well  as  the  acromion, 
are  placed  above  the  clavicle. 

The  cause  of  this  injury  is  nearly  always  direct  violence 
applied  to  the  scapula,  as  in  a  fall  in  which  the  back  or  outer 
part  of  the  shoulder  comes  in  contact  with  the  ground  or  some 
hard  body,  or  a  blow  or  kick  upon  the  same  part.  The  symp- 
toms of  the  first  and  most  usual  variety  are  tolerably  well 
marked.  There  is  pain  in  the  articulation ;  the  motions  of  the 
arm,  especially  upwards,  are  restrained;  the  shoulder  is  de- 
pressed, and  approximated  to  the  sternum  ;  the  arm  apparently 
lengthened,  and  the  projection  formed  by  the  outer  end  of  the 
clavicle  lying  upon  the  acromion  process,  is  very  easily  recog- 
nised beneath  the  skin.  In  partial  dislocations  the  symptoms 
are  similar,  but  much  less  marked. 

Treatment. — If  the  shoulder  is  drawn  backwards,  and  the 
outer  end  of  the  clavicle  pressed  upon,  the  bones  are  usually 
restored  to  their  natural  relation.  There  is  always  great 
difficulty  in  retaining  them  in  position,  owing  to  the  flatness  and 
obliquity  of  the  articulating  surfaces,  as  well  as  the  contraction 
of  the  clavicular  portion  of  the  trapezius  muscle ;  but  fortu- 
nately, although  exact  coaptation  may  not  be  obtained,  the 
ends  of  the  bones  appear  to  adapt  themselves  to  their  new  con- 
ditions, and  the  utility  of  the  limb  is  but  little  impaired.  The 
shoulder  must  be  fixed,  and,  in  order  to  keep  the  scapula 
raised,  and  the  outer  end  of  the  clavicle  depressed,  a  stout  com- 
press should  be  placed  upon  the  latter  point,  and  retained  by  a 
broad  band  passed  over  it,  and  under  the  elbow  of  the  same 
aide,  and  tightened  and  fixed  by  a  buckle.  If  greater  pressure 
is  required,  a  Petit's  tourniquet,  as  used  by  M.  Laugier,  may  be 
applied  in  the  same  manner.  For  the  exact  details  of  this 
arrangement,  the  reader  is  referred  to  special  treatises  on  the 
subject  ;*  but  much  must  be  left  to  the  ingenuity  of  the  surgeon 
in  each  individual  case. 

The  second  and  third  forms  of  this  dislocation  mentioned 
above  are  extremely  rare.  Only  three  unequivocal  examples 
are  recorded  of  the  former,  and  there  are  some  doubts  as  to  the 
authenticity  of  the  published  cases  of  the  latter. 

Two  instances  have  been  reported  of  dislocation  both  at  the 
stemo-clavicular  and  acromio-clavicular  articidation  in  the 
same  subject,  or  ^simultaneous  dislocation  of  hoth  ends  of  the 


Espedallf  Malgugne,  op.  cit.  tome  ii.  p.  440. 


divide;^  the  first  hj  Bicberand,  and  the  seccod  b/  MoreY- 


Dislocations  of  the  Humerus. 

The  hnrnems  is  dislocated  nearly  ns  freqaently  as  are  all  tK» 
other  hones  of  the  body  together.  The  etatistics  of  Malgaigne, 
and  several  other  authors,  assign  a  still  larger  prc>}M»rti<m ;  bat 
this  BxiaoA  from  the  fact  that  many  of  the  luiations  of  nnaUer 
bones,  as  phalanges,  are  evidently  omitted  from  their  tables. 
Its  relative  frequency  in  the  table  at  p.  764  ia  53  per  oeut. 

The  peculiar  structure  of  the  shoulder-joint,  thfe  sbaHuwueM 
of  the  artictiiar  surface  of  the  scapula,  the  large  size  and  glofaulu 
form  of  the  head  of  the  humerus,  the  very  extensive  moremeiili 
and  lon(^  levera^  afforded  by  the  arm,  iiud  its  frequent exporav 
to  injury  in  pi-oieeting  the  more  im[K)rtaitt  central  origans  cf 
the  bcjdy,  are  all  circumstances  which  contribute  to  the  facQi^ 
and  frequency  of  dislocation.  On  the  other  hand,  the  fr*« 
mobility  of  the  scapula  has,  to  a  certain  extent,  a  ooant«r- 
balancLDg  influence. 

Dislocation  of  the  humerus  is  an  accident  chiefly  met  irith  'a 
middle  and  advanced  life;  it  is  extremely  rare  during  chUdho<id 
and  youth.  A  cose  was  brought  to  the  Middleaox  Hospiul 
(Aug»i8t  5, 1860)  of  a  dislocation  forwards,  in  an  infant  foortcti 
days  old.  The  arm  bad  been  violently  pulled  and  twwted. 
Mr.  F.  H.  Watts,  the  house-surgeon,  made  such  a  car«61 
examination  as  to  leave  no  doubt  respecting  the  nature  of  the 
injury,  and  on  extension  being  applied,  it  was  reduced  witk 
a  characteristic  snap. 

Common  as  these  injuries  are,  their  pathology  is  still  iB- 
perfectly  understood,  and  great  discrepancies  exist  in  theclsjK- 
fication  and  descriptions  given  by  various  writers  who  hitr 
directed  their  attention  to  them.  The  modem  French  Borgcooi 
particularly  have  arrived  at  very  diflerent  conclusiona  to  thow 
generally  adopted  in  this  coimtry,  not  only  as  to  the  nsml 
situation  of  the  head  of  the  humerus,  but  in  regard  to  »e«enl 
otlier  important  points,  even  in  the  most  common  forms  of  dis- 
location. 

As  want  of  precision  in  the  terms  used  in  describing  tha 
different  varieties  of  luxation  has  hitherto  been  a  principal 
source  of  obscurity,  it  will  be   necessary,   before   pt' 

*  Gmelte  deM  IlSpiiaux,  1659^  No.  39l 
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furtlier,  to  adopt  a  definite  and  intelligible  system  of  nomen- 
clature. The  obliquity  of  the  glenoid  fossa,  and  the  variationa 
in  the  position  of  the  scapula,  render  such  words  as  downwards, 
forwards,  inwards,  &c.,  very  inefficient  as  distinctive  designa- 
tions of  particular  forms  of  dislocation.  Names  derived  from 
the  relation  of  the  head  of  the  bone  in  its  new  situation  to 
important  contiguous  osseous  structures  are  more  concise,  ex- 
pressive, and  definite.  Adopting  this  method,  all  the  possible 
dislocations  of  the  humerus  readily  group  themselves  into  the 
following  five  divisions : — 

1.  SuBCOEACoiD. — Forwards  and  slightly  downwards.  On  to 
the  neck  of  the  scapula,  in  front  of  the  glenoid  fossa,  and  im- 
mediately below  the  coracoid  process.     Common. 

2.  Subglenoid. — Downwards  and  forwards.  Head  of  the 
humerus  in  front  of  the  inferior  costa  of  the  scapula,  below  the 
glenoid  fossa.     Rare, 

3.  Subclavicular. — To  the  inner  side  of  the  coracoid  pro- 
cess ;  nnder  the  clavicle.     Very  rare. 

4.  SuPBAOOEACOiD. — Upwards  and  forwards.  On  to  the  frac- 
tured coracoid  process.     Only  three  cases  reported. 

5.  Subspinous. — Backwards.  On  to  the  back  of  the  neck  of 
the  scapula,  beneath  the  spine  or  posterior  edge  of  the  acro- 
mion.    Very  rare. 

These  names  are  all  recognised  in  the  system  of  Malgaigne ; 
some  of  tJiem  may  be  not  altogether  free  from  objection,  but  it 
seems  better  to  retain  them  than  to  run  the  risk  of  adding  to 
the  confusion  by  introducing  new  ones.  For  the  sake  of  greater 
simplicity,  the  number  of  this  author's  divisions  is  reduced ; 
his  incomplete  and  complete  subcoracoid  and  intracoracoid 
being  included  under  one  head,  for  reasons  which  I  shall  give 
presently,  and  his  two  forms  of  dislocation  backwards  being 
also  classed  together.  Undoubtedly  varieties  are  frequently  met 
with  intermediate  between  several  of  these  forms,  especially 
tiie  first  and  second,  but  it  appears  unnecessary  to  give  them 
separate  names. 

I  ahall  commence  with  the  description  of  the  most  common 
form. 

1.  Subcoracoid. — Under  this  term  are  included  dislocations 
which  Malgaigne  considers  as  belonging  to  two  distinct  varieties, 
and  which  he  respectively  designates  subcoracoid  and  intracora~ 
coid.  Although  there  are  doubtless  characters  by  which  well- 
marked  cases  of  either  can  be  determined,  the  difference  between 
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them  is  slight,  and  heing  rather  of  degree  than  of  form,  1 1 
see  no  practical  advantage  in  retaining  it  in  our  classificati 
Perhaps,  for  the  purposes  of  critical  investigation,  they  mi] 
be  regarded  as  sub- varieties  of  one  common  form.  The  m 
distinction  between  them  seems  to  be  this — in  both  cases 
groove  between  the  articular  head  of  the  homems  and 
great  tuberositj,  rests  on  the  same  part  of  the  anterior  edgi 
the  glenoid  fossa.  If  the  posterior  scapular  mnscles  are  ent 
being  put  on  the  stretch,  thej  cause  the  head  of  the  himu 
to  be  rotated  outwards,  and  the  subcoracoid  variety  is  produc 
if  the  injury  has  been  inflicted  with  greater  violence,  and  tl 
muscles  are  separated  firom  their  attachments,  or  the  grei 
tuberosity  broken  off,  or  if,  perhaps  from  some  other  can 
their  action  is  diminished,  the  humerus  is  allowed  to  torn  n 
inwards,  and  the  greater  part  of  its  head  is  placed  internal  1 
line  falling  from  the  tip  of  the  coracoid  process,  and  the  inj 
is  caUed  iTUracoracoid.  The  name  '  nibcoracoid '  seems  ] 
ferable  for  aU  these  cases,  afl  it  is  extremely  expressive  of 
position  of  the  head  of  the  bone ;  while  '  iiUracoracoid  *  wc 
have  been  more  correctly  applied  to  that  form  of  dialocatioi 
which  it  is  truly  on  the  inner  side  of  Uie  coracoid  process, 
one  commonly  called  '  gubclavicular.* 

Although  quite  unrecognised  in  the  earlier,  and  only  doi 
fiiUy  admitted  into  many  recent  systematic  works  in 
country,  numerous  cases  of  subcoracoid  dislocation,  in  wl 
the  anatomical  characters  are  accurately  described,  are  tc 
found  in  the  pages  of  our  surgical  treatLses  and  periodic 
One  of  the  earliest  of  these  is  the  well  known  case  (now  ] 
served  in  University  College  Museum)  recorded  by  Thomf 
nearly  a  century  ago.*  A  reference  to  the  figures  in  the  qui 
edition  of  Sir  A.  Cooper's  work  will  show  that  at  least  one  of 
specimens  &om  which  he  described  the  anatomical  charac 
of  dislocation  downwardit  really  belonged  to  this  form ;  and  i 
the  description  of  the  position  of  the  head  of  the  bone  in 
text  must  have  been  influenced  by  the  previous  opinions  of 
writer,  t  The  same  may  also  be  said  of  the  case  cited  by 
distinguished  sui^eon,  as  an  evidence  of  *  partial  dislocati 
Many  of  the  cases  that  have  been  published  of  dislocation 
wards  and  inwards,  or  subclavicular,  are  nothing  more  t 


*  Med.  Ob0,  tmd  /Hjittne*,  1762,  toI.  ii.  p.  340.       f  Fifth  edit  1826. 
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specimens  of  this  varieiy.  Of  forty-one  specimens  of  dislocation 
at  the  shoulder-joint  preserved  in  the  different  anatomical 
museums  in  London,  as  many  as  thirty-one  undoubtedly  belong 
to  this  form  ;*  and  of  fifty  recent  cases  which  have  come  under 
the  observation  of  myself,  or  gentlemen  in  whom  I  can  place 
perfect  confidence,  and  of  which  I  have  fiiU  particulars,  in 
forty-four  the  head  of  the  humerus  was  placed  so  closely  beneath 
the  coracoid  process  as  to  justify  the  appellation  of  *  subcora- 
coid/  In  the  face  of  these  facts,  it  is  difficult  to  understand 
how  the  vridespread  error  of  regarding  the  subglenoid  as  the 
typical  form  of  dislocation  at  the  shoulder-joint,  should  have 
been  so  long  maintained.  A  simple  process  of  reasoning  upon 
the  anatomical  structure  of  the  part  would  suffice  to  show  that, 
whenever  the  humerus  is  thrown  &om  its  socket,  it  will  almost 
of  necessity  be  drawn  upwards  until  it  is  arrested  either  by  the 
coracoid  process  in  &ont,  or  the  spine  or  acromion  behind. 
JSven  in  the  dead  subject,  when  dislocation  is  artificially  pro- 
duced by  forcibly  elevating  the  arm,  while  the  scapula  is  fixed, 
the  humerus  is  almost  always  drawn  up  close  against  the  under 
surface  of  the  coracoid  process ;  a  fortiori,  in  the  living,  must 
the  action  of  the  deltoid,  coraco-brachialis,  and  biceps  cause  it 
to  assume  this  position.  In  fractures  about  the  neck  of  the 
humems,  the  action  of  these  muscles  in  raising  the  lower  frag- 
ment has  long  been  recognised.  The  truth  is,  that  nearly  all 
the  cases  of  dislocation  '  into  the  axilla,'  or  *  dovmwards,' 
described  as  so  common  by  Sir  A.  Cooper,  and  all  subsequent 
British  authors,  have  really  been  examples  of  this  variety,  to 
which  the  anatomical  characters  of  the  more  rare  '  sul^lenoid ' 
dislocation  have  been  erroneously  applied. 

Subcoracoid  dislocation  may  be  produced  either  by  a  direct 
force  applied  to  the  upper  part  of  the  humerus,  driving  it  for- 
wards and  inwards,  as  a  blow  or  fall  upon  the  shoulder;  or, 
secondly,  by  forcible  elevation  of  the  distal  end  of  the  humerus, 
such  as  may  be  caused  by  a  fall  upon  the  elbow  or  hand,  when 
extended  from  the  body.  In  the  forty-fonr  cases  above 
mentioned,  the  causes  were  as  follows : — falls  or  blows  upon  the 
shoulder,  in  eighteen ;  upon  the  elbow,  in  five  j  upon  the  hand, 
in  ten;  while  in  eleven  cases  the  cause  was  of  doubtful  or 
exceptional  nature,  including  two  &om  muscular  action.  Of 
these,  one  took  place  in  attempting  to  strike  a  violent  blow  at 


•  See  a  paper  by  Mr.  Flower,  Trmu.  Path.  Soc.  voL  zii. 
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a  man,  who  eluded  the  stroke ;  the  other  in  piitting  on  a  oo»1 
In  the  last  case,  however,  the  humerus  had  been  frequentl 
dislocated  before. 

Syvi-pioTM. — The  patient  complains  of  pain  about  the  join 
especially  on  the  inner  port,  along  the  course  of  the  great  nerT< 
of  the  brachial  plexus,  sometinn'8  extending  dowm  the  arm  ( 
far  ae  the  fingers,  and  nccompanied  by  a  sensation  of  nunibnes 
He  is  quite  unable  to  move  the  arm  at  the  shoulder ;  the  elbo 
projects  from  the  side,  and  cauuot  be  made  to  touch  the  ches 
at  least  without  causing'  pain ;  it  is  sometimes  carried  rath 
behind,  sometimes  in  front  of  the  body,  and  is  frequently  rotali 
rather  inwards,  but  occasionally  outwards.  The  movements 
the  fore-arm  and  hand  iire  not  impaired.  On  examining  tl 
shoulder  more  closely,  and  comparing  it  with  the  uninjured  aid 
a  striking  change  is  apparent  in  its  form — especially  distinct, 
course,  if  the  patient  is  thin  and  no  gi*eat  inflammatory-  swellij 
has  taken  place.  The  natural  rouuduess  is  lost,  the  acromi 
appears  remarkably  prominent,  and  beneath  it  there  is  a  d 
pression  into  which  the  lingers  can  be  pressed ;  and  in  soi 
subjects  even  the  form  of  the  glenoid  fossa  of  the  scapula  can 
distinguished  through  the  fibres  of  the  deltoid.  The  axis  oft 
humerus  is  evidently  altered ;  instead  of  being  directed  to  t 
glenoid  fossa,  it  points  to  a  spot  internal,  anterior  to,  and  bek 
it.  The  limb  usually  appears  lengthened;  but  on  carefu 
measuring  frcun  the  acromion  process  to  the  external  condy 
and  comparing  it  with  the  opposite  side,  we  find  it  freqaenl 
equal,  or  somewhat  shorter.  Of  fourty-four  cases  of  subcorac< 
dislocatiou,  the  arm  was  elongated  in  nineteen,  imaltered  iu  eigl 
and  shoi-tened  in  seventeen ;  the  greatest  elongation  being  o 
inch,  the  greatest  amount  of  shortening  \  inch.  Measuremc 
of  the  vertical  circumference  of  the  shoulder,  by  carrying  a  t« 
over  the  acromion  and  under  the  axilla,  always  gives  an  iucret 
of  from  one  to  two  inches  over  the  uninjured  side  ;  an  im{>orti 
diagnostic  sign,  common  to  all  forms  of  dislocations  of  1 
humerus,  as  pointed  out  by  Mr.  Callaway.*  The  anterior  fo 
of  the  axilla  is  deeper  and  fuller  than  natural,  the  pecto 
muscle  being  raised  by  a  rounded  swelling,  which  pai-tly  effa 
the  subclavicular  fossa.  On  placing  the  fingers  in  the  axilla, 
upper  and  anterior  part  of  this  space  is  found  to  be  oocnp 


*  Ditvrtation  tipon  Dislocations  and  Fratftarea  of  the  Clavicie  and  SAaid 
Joint,  I64D. 
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by  the  head  of  the  humeras,  here  covered  only  by  the  integn- 
ment,  and  moving  readily  with  every  movement  communicated 
to  the  elbow.  Or  it  may  be  that  the  npper  part  of  the  shaft  only 
is  felt  at  first  in  the  axilla ;  but  on  raising  the  arm  from  the 
body,  the  globular  form  of  the  head  can  generally  be  detected. 

Abundant  opportunity  is  afforded  in  our  museums  of  studying 
the  effects  of  this  accident,  both  in  the  recent  state  and  when 
left  long  unreduced ;  and  its  usual  anatomical  characters  can  be 

Fio.  103, 


Intracoracoid  (Malgaigne)  diBlocation  of  humeruB.     From  a  model  by  Mr.  Flower, 
in  tlie  Middlesex  Hospital  Museum. 

ascertained  witii  great  precision  when  it  is  artificially  produced 
in  the  dead  subject. 

The  head  of  the  humerus  lies  on  the  anterior  surface  of  the 
neck  of  the  scapula,  immediately  below  the  coracoid  process, 
in  front  of,  internal  to,  and  rather  lower  than,  its  normal 
situation.  That  part  of  the  anatomical  neck  which  separates 
the  articular  surface  from  the  great  tuberosity  rests  upon  the 
anterior  edge  of  the  glenoid  fossa.  The  subscapular  muscle  is 
raised  from  the  neck  of  the  scapula,  and  stretched  over  the  front 
of,  or  above  the  head  of,  the  humerus.     The  muscles  frx>m  the 


I: 
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haxik  of  the  scapula  (sQpraapinatns,  infraspixiatiis,  and  U 
minor)  are  drawn  tightly  across  the  glenoid  fossa,  or  oni 
more  of  them  may  be  raptured,  or  detached  &om  the  Ix 
A  portion,  or  the  whole,  of  the  greater  tuberosiiy  is  freqnei 
separated,  when  it  may  be  drawn  into  the  glenoid  fossa  by 
action  of  the  mnscles  inserted  into  it,  or  may  be  retaine 
connection  with  the  hnmems  by  the  periostenniy  or  thec^e 

Fi8.  104. 


Sabcoracoid  dislocation  of  hamerus.    From  a  model  by  Mr.  Flower,  in  the  Midd 

Hospital  Museum. 

ligament.  The  long  tendon  of  the  biceps  is  rarely,  if  c 
injured.*  The  muscles  that  descend  from  the  coracoid  pro 
to  the  humerus  are  stretched  by  the  projection  of  the  head  of 
bone  forwards,  and  the  great  vessels  and  nerres  are  displacec 
wards.   Occasionally  the  circumflex  nerve  is  pressed  npon  to  f 


*  As  Dr.  Hamilton  has  recently  aswrted  that, '  contrary  to  what  haa 
affirmed  by  Sir  Ajstley  Cooper,  the  tendon  of  the  long  head  of  the  bic«ps  is  i 
broken  asunder,  or  detached  completely  from  its  insertion  '  (op.  cit.  p.  53 
may  mention  that  the  statement  in  the  text  ia  founded  <m  examination  of  ni 
reus  specimens  and  reports  of  dissections. 
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an  extent  as  to  canse  paralysis  of  the  deltoid  mnscle.*  Lastly, 
the  capsular  ligament  is  lacerated  more  or  less  extensively, 
anteriorly  and  inferiorly,  the  upper  end  of  the  humerus  having 
escaped  through  the  aperture. 

"When  left  long  unreduced,  important  changes  take  place  in 
the  affected  structures.  Those  that  are  common  to  all  dislo- 
cations, as  the  formation  of  a  new  capsule  and  fihrous  socket, 
need  not  be  detailed  here,  but  the  peculiar  alterations  in  the 
contiguous  extremities  of  the  two  bones  belong  to  the  special 
part  of  the  subject. 

In  process  of  time  a  new  shallow  socket  is  formed  upon  the 
anterior  surface  of  the  neck  of  the  scapula,  partly  by  absorption 
of  old  bone,  and  partly  by  deposit  of  new,  around  its  edge.  The 
exact  position  of  this  socket  varies  according  to  the  degree  of 
displacement  of  the  humerus :  in  the  first  variety  {sithcoracoid 
of  Malgaigne),  the  new  cavity  is  formed  more  or  less  at  the 
expense  of  the  anterior  portion  of  the  glenoid  fossa,  which  is 
gradually  worn  away,  so  that  in  some  cases  the  original  socket 
is  finally  almost  entirely  lost.  A  corresponding  change  takes 
place  in  the  head  of  the  humerus :  where  it  rests  upon  the  edge 
of  the  glenoid  fossa,  absorption  occurs,  so  that  a  groove  is 
excavated,  usually  between  the  articular  head  and  the  great 
tuberosity.  With  continued  friction,  this  increases  in  size 
simultaneously  with  the  changes  in  the  scapula ;  the  two  ac- 
commodate themselves  to  each  other,  and  ultimately  the  head 
of  the  latter  bone  presents  a  double  articular  surface,  separated 
by  a  vertical  ridge ;  the  posterior  portion  being  part  of  the  old 
glenoid  caviiy,  the  anterior  the  newly-formed  socket.  These 
respectively  articulate  with  the  two  sides  of  a  wide  groove 
placed  vertically  on  the  head  of  the  humerus,  and  thus  a  rude 
kind  of  joint,  which  allows  of  a  certain  amount  of  motion,  is 
formed.  In  consequence  of  the  absorption  that  has  taken 
place  in  both  bones,  the  head  of  the  humerus  has  by  this  time 
made  considerable  progress  towards  regaining  the  position  it 
occupied  before  the  injury,  and  therefore  the  external  signs  of 
dislocation  become  to  a  certain  extent  removed.  The  under 
surface  of  the  coracoid  process,  especially  near  its  tip,  is  almost 
always  found  smooth  and  ebumated,  having  entered  into  the 
formation  of  the  new  articulation,  t    If  the  head  of  the  humerus 

•  See  a  preparation  in  the  Muaeum  of  St  Bartholomew's  Hospital,  A  42. 
t  Specimena  which  hare  presented  these  characters  have  generally  been  cited 
88  examples  of '  partial  dislocation.' 
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is  placed  farther  under  the  coracoid  process  {intracomcoid  of 
Malgaigne),  the  new  socket  upon  the  neck  of  the  scapuU  is 
formed  quite  outside  the  margin  of  the  glenoid  fossa,  upon 
which  it  does  not  encroach.  It  is  then  a  simple  cap-shaped 
depression,  and  the  head  of  the  humerus  undergoes  none  of  the 
changes  above  described,  but  is  generally  worn  away  on  the 
side  of  the  greater  tuberosity  by  the  friction  against  the  anterior 
edge  of  the  glenoid  fossa,  and  hence  assumes  a  somewhat  ot&I 
shape.  In  these  cases  the  coracoid  process  is  not  usually  a  put 
of  the  new  articulation.  Between  the  two  extremes,  ail  inter* 
mediate  varieties  are  found;  the  position  of  the  new  socket, 


1 


Fro.  105, 


Subcoracoid  dit<lo?ntion  ;  mt^ 
vHrifty  {irifraorat-oiii  of  3Ui- 
gaine).  New  sock*-!  on  fraat  rf 
neck  of  scapula,  not  t-ncmKiiia' 
on  cipnoid  fosMi ;  no  gnwriaij 
of  the  head  of  the  humprus.  Irt 
the  greater  taWronitjr  paiti&lij 
worn  avay.     Ibid. 


Subcoraco'id  dislocation  ;  first  ■variety. 
The  circle  A  shows  the  position  of 
the  head  of  the  humerus  in  recent 
dislocations  ;  B  the  same  when  left 
long  nnredueed,  the  new  socket 
encrwwhing  upon  the  glenoid  foHsa, 
the  head  of  the  humeruB  grooved 
by  the  pressure  of  the  ridge  be- 
tween the  old  and  new  socket. 
Specimens  in  this  condition  have 
generally,  but  incorrectly,  been  de- 
scribed aa  '  partial  dislocation," 
From  Mr.  Flower's  paper  on  the 
'  Changes  in  the  Shoulder-joint,' 
&c.,  Path.  Trans,  vol.  xii.  p.  183. 


quite  free  from,  or  more  or  less  encroaching  upon,  the  glenoid 
fossa,  the  head  of  the  humerus  unaltered,  flattened  on  its  out^ 
side,  or  grooved,  being  circumstances  which  all  depend  upon 
the  exact  situation  iii  which  the  bone  has  fo\ind  its  new  lodg- 
ment. As  in  unreduced  dislocations  of  long  standing  elsewhere, 
the  surfaces  of  the  bones  which  are  in  contact  are  genenUh 
divested  of  cartilage,  and  in  places  hard  and  polished. 
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As  the  history  of  the  case  is  unknown  in  most  of  the  museum 
specimens,  it  is  difficult  to  determine  the  length  of  time 
required  to  effect  these  changes ;  probably  it  varies  much  under 
different  circumstances.  In  a  specimen  in  St.  Bartholomew's 
Hospital  Museum,'*''  in  which  the  accident  is  said  to  have 
occurred  three  months  before  death,  absorption  of  the  anterior 
edge  of  the  glenoid  fossa  has  already  commenced,  and  some 
bone  is  deposited  in  the  margin  of  the  new  socket. 

2.  Subgtenoid. — As  every  intermediate  condition  may  be  met 
with  between  this  and  the  last,  it  may  be  regarded  as  a  variety 
of  that  common  injury,  in  which  the  head  of  the  humerus, 
instead  of  being  drawn  up  against  the  coracoid  process  by  the 
action  of  the  muscles  passing  &om  the  shoulder  to  the  arm,  has 
remained  at  some  distance  below  this  point. 
'  According  to  Malle,  the  principal  circumstance  which  prevents 
the  bone  ascending,  seems  to  be  that  the  anterior  portion  of  the 
capsular  ligament  remains  entire,  rupture  of  the  lower  part 
only  having  taken  place.f 

In  the  most  characteristic  cases,  the  head  of  the  humerus  is 
thrown  below  the  glenoid  fossa,  and  rather  forwards  and  inwards, 
resting  upon  the  inner  border  of  the  inferior  costa  of  the  scapula, 
and  may  be  felt  very  prominently  in  ihe  axilla.  The  symptoms 
are  much  the  same  as  in  subcoracoid  dislocation,  but  rather 
more  marked.  The  depression  beneath  the  acromion  is  greater ; 
the  arm  is  separated  farther  from  the  side,  and  is  generally 
lengthened,  but  occasionally  is  unaltered  in  this  respect,  or  it  may 
be  even  shortened.  This  variation  in  length  may  be  accounted 
for,  partly  by  the  uncertain  position  of  the  head  of  the  humerus, 
which  may  be  either  close  upon  the  edge  of  the  glenoid  cavity, 
or  ferther  back  in  the  subscapular  fossa,  and  partly  by  tlie 
diminution  of  the  distance  between  the  am>mion  and  the 
external  condyle,  dependent  upon  the  projection  of  the  elbow 
from  the  side. J  On  the  whole,  the  length  of  the  arm  is  little 
to  be  depended  on  as  a  diagnostic  mark  of  dislocation.  The 
main  distinction  between  this  and  the  last,  is  the  interval,  of 


•  C  103. 

t  'M^moire  sor  les  Luzations  scapulo-hamSrales,'  MSm.  de  VAcad.  de  Mid. 
t<Rn6  viij.  p.  605,  See  also  Qoyr&Dd,  '  Nouvelles  Etudes  sur  la  Luxation  en  baa 
oa  8ou»-gl^uoidiemie/  Mim.  de  la  Soc,  de  Chirurgie,  tome  i.  p.  SI. 

t  Well  illufltrated  by  a  diagram  in  Calluwaj's  Essay  on  the  Shouider-Jvint, 
p.  109. 

VOL.  n.  3  O 
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from  one  to  two  fingers'  breadth,  felt  between  the  con 
process  and  the  head  of  the  humerus. 

The  most  common  cause  of  subglenoid  dislocation  is  s 
upon  the  hand  or  elbow  j  it  rarely  proceeds  from  a  direct 
upon  the  shoulder. 

In  the  only  two  specimens  of  unreduced  dislocations  of 
kind  that  I  have  been  able  to  find  in  the  anatomical  mu» 
of  London,  a  new  osseous  socket  has  formed  for  the  ^ead  o 
humerus  on  the  upper  part  of  the  anterior  border  of  the  inl 
costa  of  the  scapula,  encroaching  considerably  upon  the  1 
and  anterior  part  of  the  glenoid  fossa.  One  of  these*  has 
figured  by  Sir  A.  Cooper,  and  its  subsequent  reproductio 

Fig.  106. 


Subglenoid  dislocation  of  hnmems.    (From  a  model  by  Mr.  Flower,  in  the  Mid 

Hospital  Museum.) 

other  authors  has  contributed  much  to  confirm  the  err* 
regarding  this  as  the  usual  form  of  dislocation  of  the  shou 
From  examination  of  specimens  in  museums,  and  from  nume 
recent  cases,  I  should  conclude  that  not  more  than  one  in 


•  Now  in  the  Museum  of  St  Thomas's  Hi>epitftl,  B  11.  The  other  is  i 
Museum  of  the  RojrI  College  of  Surgeons,  No.  3,276.  There  is  a  spedn 
King's  College  Museum  (No.  1,342)  which  is  intermediate  between  subcoi 
and  sabglenoid. 
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of  all  dislocations  of  the  humerue  can  properly  be  called 
subglenoid. 

3.  Subclavicular. — *  The  head  of  the  os  humeri  placed  below 
the  middle  of  the  clavicle,  and  on  the  sternal  side  of  the 
coracoid  process.'  As  the  last  may  be  regarded  as  a  variety 
of  the  ordinary  form  of  dislocation  in  which  the  head  of  the 
hnmerus  is  placed  nnusnally  low,  so  may  this  be  considered  as 
one  in  which  it  has  passed  farther  than  common  in  an  inward 
and  upward  direction.  The  crises  in  which  the  position  of  the 
bone  exactly  corresponds  to  the 
above  definition  of  Sir  A.  Cooper 
must  be  very  rare  indeed,  al- 
though there  are  a  snfficient 
number  on  record  to  prove  the 
possibility  of  its  occurrence.  In 
one  example  described  by  Mal- 
gaigne,  the  head  of  the  humerus 
was  thrust  between  the  deltoid 
and  the  pectoralis  major,  and 
wTis  only  covered  in  the  interval 
by  the  intepuments. 

We  know  little  of  the  anato- 
mical characters  of  this  injury, 
and  there  is  no  preparation  in 
any  of  the  London  museums 
which  exhibits  tliem.  In  one 
specimen  in  St.  Bartholomew's 
Hospital  Museum,*  the  head  of 
the  homerus  is  said  to  have  been 
*  found  resting  on  the  subscapu- 
lar fossa,  and  immediately  be- 
low the  clavicle;'  but  it  has  un- 
fortunately been  removed  from 
this  situation  in  putting  up  the 
preparation.  In  two  cases  of 
■nnnjdueed  dislocation  in  another  museum,  in  which  the  head 
of  the  bone  is  described  in  the  catalogue  as  being  '  under  the 
clavicle,'  the  new  socket  is  distinctly  seen  to  be  immediately 
below  the  coracoid  process.  Thie,  I  suspect,  has  been  really 
the  case  in  most  of  the  so-called  'subclavicular'  dislocations 


mod<>l  hy  Mr.  Flower,   in  the  Mid* 
dleivx  Euapital  Huwum.} 


*  Series  Hi.  No.  US. 
S  a  -2 
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vMch  liave  been  put  on  record.  In  consequence  of  the  i 
coracoid  not  having  been  recognised  as  a  common  rariety, 
dislocation  that  was  not  subglenoid,  was  necessarily  snpp 
to  be  Bubclavicular. 

The  characteristic  symptoms,  according  to  Malgaigne,  ai 
follows :  the  arm  is  pressed  against  the  chest,  it  appear 
some  cases  to  be  lengthened,  in  others  shortened;  the  elbo 
but  slightly  removed  from  the  side,  and  points  either  din 
outwards  or  somewhat  backwards.  The  head  of  the  humeF 
felt  on  the  inner  side  of  Uie  coracoid  process,  mahing  nsoa 
very  apparent  projection  forwards.  Sometimes  it  is  by  no  m 
so  conspicuous,  but  lies  deeply  in  the  subclavicular  fossa, 
approaches  the  clavicle  in  some  cases  so  nearly  as  to  touc 
In  the  axilla  the  shaft  is  felt,  but  not  the  head  of  the  bone, 
when  the  arm  is  raised  to  a  right  angle  with  the  body. 
causes  are  either  a  violent  blow  or  fall  directly  on  the  outsit 
the  shoulder,  or  a  fell  upon  the  hand  or  elbow,  pushing 
humerus  directly  upwards  and  inwards. 

4.  Supracoracoid. — Malgaigne  founded  this  Tariety  up< 
single  case,  in  which  the  head  of  the  humerus  appeared  t 
dislocated  upwards  and  forwards,  and  rested  upon  the  coi 
acromial  ligament,  touching  externally  the  inner  border  of 
acromion,  internally  the  coracoid  process,  which  it  covered, 
projecting  under  and  raising  the  deltoid.* 

More  recently,  Mr.  Holmes  has  published  an  account  of  the  dissectiot 
case  where  the  coracoid  process  being  fractured,  the  head  of  the  humerus  i 
on  its  stump,  and  on  the  clavicle,  fairly  out  of,  above,  and  a  little  anteriurt 
glenoid  fossa,  and,  having  passed  through  the  fibres  of  the  deltoid  mosclE 
only  coTered  by  the  integument.  The  long  tendon  of  the  biceps  was  disj 
to  the  outer  side  of  the  head  of  the  bone.  The  preparation  is  now  i 
Museum  of  St.  George's  Hospital.  In  the  some  paper  the  symptoms 
apparently  simitar  case,  observed  by  Mr.  Prescott  Hewett,  are  deBcribed.f 

5.  Subspinous. — This  is  also  a  rare  form  of  injury,  but  oi 
which  the  characters  are  so  well  marked,  that  it  is  not  1 
to  be  confounded  with  any  of  the  others.  There  are  four  ] 
specimens,  illustrating  its  effects  when  left  unreduced,  in 
anatomical  museums  of  London.  Out  of  159  cases  of  scaj 
humeral  luxation  recorded  at  the  Middlesex  Hospital,  thre« 
assigned  to  this  variety. 

Malgaigne  describes  two  forms  of  dislocation  baokwi 
'  subacromial'  and  *  subspinous.*    As  the  former  is  only  a 

•  Op.  cit  tome  ii.  p.  530.  t  Medico-Chirurg.  Tram.  voL  xli.  p.  4- 
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complete  variety  of  the  latter,  it  seems  mmeceasary  to  retain 
the  distinctioii.  The  subacromial  is  undoubtedly  the  most  com- 
mon ;  but  the  name  is  objectionable,  as  it  does  not  express  any 
change  firom  the  normal  situation  of  the  head  of  the  humerus. 

The  displaced  head  of  the  bone  may  rest  either  on  the 
posterior  edge  of  the  glenoid  fossa,  on  ike  back  of  the  neck  of 
the  scapula,  beneath  the  posterior  angle  of  the  acromion,  or, 
more  rarely,  on  the  dorsum  of  the  scapula  below  the  spine.  On 
dissection,  the  tendon  of  the  subscapularis  is  generally  found  to 
be  detached  from  the  lesser  tuberosity. 

The  symptoms  vary  according  to  the  amount  of  displacement 
of  the  head  of  the  bone,  being  proportionately  more  marked  as 


Subs^iunu  diBlocation.    (From  a  model  bj  Mr.  Flower,  ia  the  Middlesex  HoBpitai 

Museum.) 

this  is  farther  removed  from  the  glenoid  cavity.  There  is 
always  the  flattening  of  the  shoulder  and  prominence  of  the 
acromion,  common  to  all  luxations  of  the  humerus.  The  head 
of  the  bone,  covered  with  muscles,  forms  a  marked  protuberance 
on  the  back  of  the  scapula,  immediately  under  the  posterior 
angle  of  the  acromion ;  in  front,  between  it  and  the  coracoid 
process,  is  a  considerable  depression.  The  length  of  the  arm 
is  unaltered,  or  but  slightly  increased ;  it  is  generally  applied 
closely  to  the  side,  and  rotated  inwards,  with  the  elbow  usually 
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advanced.  The  most  frequent  causes  of  dislocation  backvardiy 
are  falls  eitlier  upon  the  shoulder,  or  upon  the  eibow  wben 
advanced.  Violent  twifiting  of  the  arm  inwards  has  prodttoed 
it,  and  so  has,  not  unfrequently,  convulsive  niut^cuhir  action  in 
a  fit  of  epilepsy. 

partial  diniocati&n^. — Sir  A.  Cooper  and  most  of  his  csonten- 
poi*arie8  helieved  in  the  existence  of  these  injuries,  but  msij 
recent  snrg^ical  authors  doubt  even  tlie  possibility  of  the  Kad 
of  the  humerus  being  retained  in  the  position  iudicat«d  by  the 
term  '  psirtiid  dislocation,'  unless  under  very  exceptional 
cumstances.  Malgaigne,  rejecting  the  greater  number  of 
previously  brought  forward,  as  being  examples,  either  of  oam^ 
plete  luxation,  or  of  pathological  changes  in  the  articnlatioA, 
has  described  sevenO,  which  appear  to  him  conclusive  lAStuM 
of  *  incomplete  subconit^oid  dislocation.*  But  these  cases  an 
not,  in  my  opinion,  either  in  their  symptoms  or  post-mortcB 
appearances,  sufficiently  distinct  from  the  ordinary  form  of  tht 
injury  to  warrant  our  placing  tlieox  in  a  separute  division,  t 
am  therefore  disposed  to  agree  with  Dr.  R.  Adams  in  deujia^ 
'  that  the  case  of  partial  luxation  of  the  head  of  the  humenj^ 
as  the  result  of  accident,  has  ever  been  satisfiictorily  pn>T«^- 
either  in  the  living  or  the  dead  subject.'* 

Treatm&it, — The  great  majority  of  cases  of  dislocation  of 
humerus,  when  recent,  ai*e  reduced  by  the  skilful  saxgtm 
without  difficulty.  It  is  only  where  the  injury  ia  of  such  lo«f 
standing  that  the  parts  have  become  rigid,  and  are  begiimiii; 
to  adapt  themselves  to  their  new  state,  or  in  some  of  the  out 
unusual  positions  of  the  bone,  that  any  mechanical  aid  OmI 
be  brought  into  requisition.  The  method  of  treatment  whiA 
is  best  atlaptcd  for  the  ordinary  forms  of  scapnlo-homenl 
dislocation  will  be  considered  first,  and  the  special  modiBcatiiiM 
required  for  the  rarer  varieties  will  be  mentioned  &fterward».      1 

The  use  of  chloroform  has  now  superseded  all  the  agwiti 
formerly  employed  to  produce  a  lax  condition  of  those  mu»cl«  , 
which,  by  their  spasmodic  contraction,  often  present  so  grai 
an  obstacle  to  the  reduction.  Whether  it  is  administered  or  »A 
in  any  individual  case,  will  depend  upon  the  condition  of  iht 
patient,  and  the  estimate  placed  by  the  surgeon  upon  theralw 
and  the  danger  of  this  powerful  agent.  In  recent  dialocatiom. 
when  the  patient  is  of  average  size  and  muscularity,  it  is  nqu 

*  Art.  '  AbnomiAl  CondidooB  of  the  Slioulder-Jolnt,'  Cgiifp.  Jimalvmy  <fl^ 

I7(i(Kujloyij,  NoVVt.  ^.  ($y^. 
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tunallj  reqmred,  at  all  events  not  until  after  an  attempt  at 
reduction  by  the  usual  uietlicHls  has  failed,  and  some  more 
severe  means  have  to  be  put  into  operation.  In  persons  of  great 
muscular  power,  and  especially  if  two  or  tkree  days  have  elapsed 
since  the  injtiry,  its  ndministratiou  will  be  advisable.  After  a 
longer  period,  no  attempt  at  reduction  should  be  made  without 
it,  not  only  on  accomit  of  the  saving  of  pain,  but  because  it 
renders  the  chances  of  success  far  more  favourable. 

In  very  relaxed  subjects,  esiieciaUy  if  it  is  not  the  first  time 
of  the  occurrence  of  the  injury,  it  sometimes  happens  tluit  a 
slight  movement  of  the  limb  on  the  part  of  the  Hur^_^on  will 
efleot  the  reduction.  Either  while  lifting  the  arm  from  the  side 
or  in  pressing  upon  the  head  of  the  bone  with  the  fingers  in 
the  process  of  examination,  it  is  felt  t,o  go  back  into  its  place 
with  a  slight  snap.  But  lu  most  cases  it  is  held  in  its  new 
position  with  such  an  amount  of  firmness  as  to  require  that 
further  measures  should  be  taken.  Nearly  all  surgeons  whu 
have  approached  the  subject  scientifically  have  agreed,  both 
from  reasoning  and  experiment,  that  the  direction  which  most 
favours  reduction  of  the  humerus,  both  by  obviating  mechanical 
obstacles  and  by  relaxing  the  tension  of  the  numerous  muscles 
that  pass  to  it  from  the  scapula,  is  one  in  which  the  axis  of  the 
bone  shall  be  a  line  exactly  perpendicular  to  the  surface  of  the 
glenoid  fossa,  which  line,  if  prolonged  backwards,  is  nearly 
coincident  with  the  lower  border  of  the  spine  of  the  scapula. 
In  all  the  most  successful  methods  of  reduction  the  tTaction  is 
in  reality  exercised  more  or  leas  in  this  liue,  although,  if  tho 
scapula  Is  regarded  as  a  fixed  insti'ad  of  a  uioviible  jKiint,  it  may 
seem  otherwise.  But,  in  fact,  so  much  can  this  btme  tiun  upon 
its  axis,  that,  whether  in  the  method  of  pulling  tho  humerus 
upwards,  advocated  by  White  and  La  Mothe,  horizontally 
outwards,  recommended  by  Malgaigne,  or  downwards  with  tho 
heel  in  the  axilla,  so  generally  adopted  by  Sir  A.  Ctjoi^er  and 
most  surgeons  in  this  country,  although  the  line  of  tnu:tiou 
appears  so  widely  different  as  regards  the  body  of  the  patient, 
yet  the  two  points  with  which  we  have  specially  to  deal,  viz. 
the  glenoid  fossa  and  head  of  the  humerus,  are  not  fur  different 
in  their  relation  to  each  other.  The  importance  of  the  mobility 
of  the  scapula  iu  facilitating  the  reduction  of  dislocations, 
hitherto  much  overlooked,  has  been  particularly  point*;d  out  by 
Mr.  Skey.*     

•  Operative  Surgny,  Sod  edit  1858,  p.  106. 
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Wlien  we  have  a  recent  oa8<*  to  deal  with,  in  which  wecio 
anticipate  any  particular  difficulty,  we  may  coniinence  with 
followin^r,  as  the  simplest  method  of  reduction.  The  pati* 
seated  on  a  chair,  may  be  led  to  believe  that  the  examinatioi 
still  ^oing  on,  so  that  no  extraordinary  effort  of  resistance 
his  part  takes  plat'e  ;  for  if  he  is  prepared  for  what  he  belii 
must  be  a  serious  operation,  the  muscles  are  ofttn  involunta 
rendered  tense.  The  surgeon,  standing  h»>hind  or  before 
patient,  as  is  most  convenient,  places  his  left  hand  upon 
shoulder  to  steady  it,  and  with  the  other,  grasping  the  an 
little  til>ove  thf  ell>ow  (whiiOi  KhouM  h*»  fli-xwl  in  order  to  n 
the  biceps),  raises  it  nithwr  alxivc  the  horizontal  line,  gii 
it  a  slight  rotatory  motion  inwards,  combined  with  mode 
extension  ;  at  the  same  time,  with  the  ting-ere  or  thumb  of 
hand  which  is  placed  upon  the  shoulder,  the  head  of  the  \ 
may  be  pressed  backwards  and  upwards  into  the  glenoid  cai 
In  this  way,  dislocations  may  often  be  reduced  without 
assistance.  Without  altering  the  position  of  the  patient, 
surgeon  may  gain  more  power  over  the  humerus  by  placing 
foot  upon  the  side  of  the  chair,  and  pressing  his  knee  into 
axilla,  by  which  means  he  will  get  some  counter-pressure  aga 
the  wall  of  the  chest,  and  firmer  leverage,  to  raise  the  upper 
of  the  humerus  into  it«  place.  ^M 

In  the  event  of  failure  by  these  simple  methods,  anotho^ 
in  which,  although  the  direction  of  tiie  humerus  is  not  quit 
advantageous,  a  very  eflfectnal  means  of  oounter-extensio 
obtained,  and  which  also  has  the  merit  of  requiring  no  asi 
a  nee,  may  be  tried.  The  patient  is  placed  upon  his  back  x 
a  couch,  and  the  surgeon,  seated  by  the  affected  side,  pi 
his  heel  (the  boot  being  removed)  well  up  into  the  axilla,  pi 
iug  upon  the  lower  border  of  the  scapula ;  grasping  with  1 
hands  the  lower  part  of  the  fore-arm,  and  leaning  hin 
backwards,  he  draws  the  limb  steaflily  downwards ;  the 
being  nt  the  same  time  made  to  press  the  head  of  the  I 
outwards.  Directly  it  is  felt  to  slip  hack  into  the  socket, 
extension  should  cease,  and  the  fore-arm  be  brought  across 
chest. 

If  the  humerus  still  resists,  the  following  plan,  which  1 1 
never  known  to  fail  in  a  recent  dislocation,  may  be  tried, 
patient  is  seated  on  a  high  chair,  which  is  placed  about  two 
from  the  post  of  an  open  doorway.     The  surgeon,  leaning 
back  against  the  door-post,  places  one  foot  upon  the  side  of 
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chair,  and,  with  his  knee  pressed  into  the  axilla,  and  both  hands 
upon  the  shoulder,  steadies  the  patient's  body.  A  jack-towel 
is  then  fixed  by  a  clove-hitch  knot  to  the  patient's  arm,  just 
above  the  elbow ;  and  by  its  means  two  or  more  assistants, 
placed  on  the  other  side  of  the  doorway,  make  steady  extension 
horizontally  outwards.  Counter- extension  &om  the  opposite 
wrist  haa  been  advocated  in  America.* 

It  is  scarcely  necessary  to  say,  that  in  all  cases  the  traction 
must  be  gradual,  steady,  and  continued,  never  violent  or  sudden; 
and  as  these  conditions  can  be  obtained  more  surely  by  means 
of  the  pulleys  than  by  the  exertions  of  assistants,  in  old-standing 
cases,  where  not  only  the  resistance  of  muscular  spasm  has  to  be 
overcome,  but  fibrous  adhesions  have  also  to  be  broken  down,  it 
will  be  necessary  to  resort  to  these  aids.  The  extending  power 
is  fastened  either  to  the  lower  end  of  the  humerus  or  to  the 
fore-arm  just  above  the  wrist,  and  the  shoulder  is  fixed  by 
towels  or  straps  passed  under  the  axilla,  and  made  fast  to  a 
staple  in  the  wall.  As  the  usual  arrangements  for  counter- 
extension  have  the  great  disadvantage  of  compressing  the  walls 
of  the  axilla,  and  so  making  tension  upon  the  pectoralis  major 
and  latissimus  dorsi  muscles,  which  ought  to  be  relaxed,  Mr. 
Skey  employs  a  well-padded  iron  kiTob,  from  which  two  strong 
branches  of  the  same  metal  extend  laterally,  each  about  four 
inches  in  length,  ending  in  a  bulb  or  ring,  the  office  of  which  is 
to  keep  the  margins  of  the  axilla  as  free  from  pressure  as 
possible,  and  to  which  the  cords  from  the  staples  are  attached ; 
the  iron  knob  is  passed  high  into  the  axilla,  and  acts  as  the  heel 
in  the  ordinary  operation.t 

In  a  case  of  twenty-five  days*  standing,  which  resisted  all 
attempts  at  reduction  by  extension,  Mr.  Cock,  at  Guy's  Hospital, 
adopted  the  following  plan :  *  an  air*  pad  made  of  vulcanised 
india-rubber  was  placed  in  the  axilla,  and  the  arm  firmly  ban- 
daged to  the  side ;  the  air-pad  thus  being  made  to  exert  a  power- 
ful outward  pressure  upon  the  head  of  the  bone.  Upon  removing 
the  bandage  upon  the  third  day,  the  head  of  the  bone  was  found 
to  have  returned  to  its  natural  position.^ 

Dislocations  downwards  or  backwards  may  be  reduced  upon 
much  the  same  principles  as  those  under  the  coracoid  process ; 


•  See  F.  H.  Hamilton,  op.  cit  p.  646. 

t  See  figure  in  Skey'a  Operative  Surgery,  2nd  edit.  p.  106. 

X  Bryant,  JJieeoKS  and  Iii/uriea  of  Joitttg,  1859,  p.  227. 
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in  the  latter  ceubo  the  traction  should  be  made  in  a  Bomew^ut 
forward  direction.  The  true  subclariculor  diBlocation  is  tit* 
most  difficult  to  manage,  and  has  sometimes  resisted  evoj 
attempt  at  reduction,  even  in  the  hands  of  the  most  experieocai 
surgeons.  To  disengage  the  head  of  the  huincrua  from  Uit 
coracoid  process,  it  will  have  to  be  drawn  downwuxd;}  tai 
forwards. 

When  reduction  has  been  accomplished,  the  joint  should  be 
kept  at  rest  for  two  or  three  weeks,  the  arm  being  placed  in  i 
sling  with  the  elbow  lightly^  bound  to  the  side,  and  all  viokx; 
exercise  prohibited  forseverul  months,  usu  couiparativ^^-' 
cause  may  produce  a  second  dislocation.  Hamilton,  v 
given  us  many  valuable  observations  upon  the  result*  of  di^ 
locations,  makes  the  remark,  tliat  '  the  head  of  the  homem 
sometimes  remains  for  a  long  time  after  the  reduction  has  bws 
effected,  slightly  advanced  in  its  socket,  so  as  to  lead  to  i 
suspicion  that  it  is  not  properly  reduced;'  and  stut^^  that  tbe 
probable  explanation  of  tliis  circumsbLnee  is,  that  *  the  loit 
head  of  tlie  biceps  has  been  broken  or  displaced.*  *  I  think  tlui 
it  shonld  be  attributed  rather  to  injury  of  the  posterior  atmjnlm 
muscles,  which,  as  before  mentioued,  suffer  more  fireqneotij 
than  the  tendon  of  the  biceps. 

In  cases  that  have  been  neglected  it  often  becomes  a  qtiertica 
whether  wo  are  justified  in  attempting  a  reduction,  or  wbelliar 
the  head  of  the  bone  should  be  left  with  the  new  eonneotioa 
it  has  formed,  undisturbed.  On  this  point  the  surgeon  lUBit 
exercise  his  judgment  in  each  particolar  case ;  but,  a3  a  ge&n^l 
rule,  the  limit  laid  down  by  Sir  A.  Cooper,  of  twelve  weeks,  n^ 
be  taken  as  a  guide.  Many  surgeons  have,  indeed,  venturtd 
much  farther,  and  cases  are  reported  of  succossfnl  redoctioai 
after  twelve,  and  even  eighteen,  months ;  but  it  must  sot  he 
forgotten  that  we  know  less  than  we  should  do  of  the  serioM 
accidents  which  have  often  attended  snch  attempts,  one  of  ihe 
most  frequent  of  which  is  lacemtiou  of  the  axillary  ortetj. 
Already  a  considerable  list  of  fatal  cases  from  this  cause  m^ht 
be  colleeted.f 

A  cae«  of  this  kind  wu  published  by  Mr.  Ctllender,  In  Uie  Snd  volmi  W 

St.   Bftrthoiomews  llu9pUat  Ji^>ri«,  ]  HfJO,  p.  9(i.    A  gwdener  feU  ttvm  ft  naf 
to  lilt  ground,  and  diitlocuusd  hU  Uift  humenu.    Tlw  diilocmlum  w  tcdvc^ 


Op.  cit  p.  500. 


t  See  namiltan,  op.  ciU  p.  Zvi. 
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but  woa  afterwards  reproduced  by  an  incautious  movement  of  the  arm.  At  the 
end  of  the  sixth  week  he  was  sent  into  the  hospital,  where  the  head  of  the  humerus 
was  plainly  felt  in  the  axilla,  drawn  up  towards  the  coracoid  process.  It  was 
reduced,  under  chloroform,  with  the  exercise  of  very  slight  force,  by  circum- 
ducting the  arm.  Directly  afterwards  a  swellin;^  rapidly  rising  and  projecting 
the  pectoral  muscle  was  noticed,  and  as  it  did  not  pulsate  and  the  radial  pake 
beat  naturally,  it  was  thought  that  the  swelling  might  be  due  to  the  rupture  of 
a  vein  or  of  a  muscular  artery.  ^  the  swelling  continued  to  increase  and  the 
limb  was  greatly  ecchymosed,  it  was  lud  freely  open,  and  after  turning  out  a 
large  quantity  of  clot,  a  stream  of  arterial  blood  was  seen  to  issue  from  a  small 
round  hole  in  the  upper  wall  of  the  axillary  artery.  This  vessel  was  tied  above 
ood  below  the  orifice.  Gangrene  of  the  limb  ensued,  and  the  man  died  with 
vymptoms  of  pulmonaiy  embolism. 

Compound  dislocation  at  the  shotilder-joiiit  is  extremely  rare, 
althougli  cases  have  been  met  with  in  which  the  head  of  the 
humerus  has  been  driven  through  the  skin.  It  still  remains  to 
be  determined  by  experience,  whether  under  such  circumstances 
reduction,  or  resection  of  the  head  of  the  bone,  is  the  safer 
method  of  treatment.  The  latter  practice  is  most  likely  to  be 
followed  by  success,  if  we  may  draw  inferences  from  the  results 
that  have  been  obtained  by  its  adoption  in  similar  injuries  to 
other  articulations. 

When  fracture  of  the  shaft  accompanies  dislocation  of  the 
head  of  the  humerus,  the  bone  should  be  firmly  put  up  in  straight 
splints,  and  chloroform  being  administered,  reduction  should  be 
attempted  by  the  usual  methods.  Dislocations  combined  with 
fractures  of  the  neck  are  often  impossible  to  reduce,  and,  as 
several  preparations  in  our  museums  show,  they  then  terminate 
either  in  union  in  the  new  position,  or  in  the  formation  of  a 
false  joint  between,  the  fractured  ends — in  either  case  accom- 
panied by  shortening  of  the  limb.  Since  the  introduction  of 
chloroform,  however,  more  favourable  results  have  been  ob- 
tained in  these  cases ;  for  when  the  muscles  are  thoroughly 
relaxed,  and  gentle  extension  is  made  on  the  shaft,  the  head  of 
the  bone  can  often  be  manipulated  back  into  its  socket.  Then 
it  must  be  fixed  by  a  pad  in  the  axilla  and  a  gutta-percha  splint 
over  the  shoulder,  before  the  recovery  of  the  patient  from  the 
anaesthetic  allows  the  muscles  to  resume  their  spasmodic  con- 
tractions. 

Among  the  rarer  complications  of  dislocated  humerus  may 
be  mentioned  rupture  of  the  axillary  artery,  of  which  a  case  ia 
related  by  Dr.  B.  Adams.  It  was  recognised  by  the  diflPused 
aneurismal  swelling  in  the  axilla,  and  absence  of  pulse  at  the 


wrist.     After  tlie  dislocation  woe  redaced,  the  subclATun  artm 
vras  tied,  and  the  patient  recovered,* 

Occasionally  both  humeri  arc  dislocated  at  Hub  same  that 
A  man  was  hrou^^ht  recently  to  the  Middlesex  Uospitol,  to  wlioa 
this  had  occurred  in  falling  into  a  cellar,  vfith  both  VBt 
stretched  out  before  him. 


JHslocaiiofit  of  tJte  Ulna  and  BadiM  at  the  EWow-joint. 

Though  dislocation  of  the  humerus  rarely  occurs  before  tht 
age  of  twenty,  thi'  iMinos  of  the  fonvarm  are  eapecially  liable  ti> 
this  accident  in  childhood  and  youth.  More  thjin  oiie-lialf<< 
the  cases  of  dislocation  at  the  elbow,  in  the  st^itistical  taU»  il 
p.  764,  occurred  in  boys  between  the  age  of  five  and  flA«ei 
Of  thirty-three  cwses  observed  by  Dr.  F.  H.  HamiltoD,  niMteci 
were  in  children  under  fourteen  years  of  age. 

Malgaigiie  concludes,  from  exiMTiments  u^wn  the  deadaiAjee^ 
and  from  careful  examination  and  interrogation  of  patienti  «ki 
hare  met  with  this  accident,  that  the  most  frequent  Cftosp  d 
nearly  every  form  of  luxation  at  the  elbow-joint,  is  a  twill 
given  to  the  ulna,  which  brings  the  coronoid  process  succenivfh 
inwards,  downwards,  and  backwards,  and  which  may  be  pffr 
duced  by  a  fall  upon  either  the  internal  border  of  the  for^azs, 
or  the  inner  side  of  the  olecranon.  Other  authors  state  thit 
this  injxiry  is  more  frequently  occasioned  by  a  fall  in  which  tk 
palm  of  the  hand  comes  into  violent  contact  with  the  grooa^ 
so  that  the  fore-arm  is  driven  directly  back  under  the  k)wer  «•! 
of  the  humerus. 

The  bones  may  be  displaced  backwards,  forwards,  or  to  either 
eido ;  besides  these,  there  may  be  intermediate  forms,  aa  back' 
wards  and  outwards,  backwards  and  inwards.  Each  form  11117 
be  incomplete,  or  complete ;  and  as  exceedingly  rare  rarietiee 
may  be  mentioned,  dislocation  of  the  ulna  alone  backwards^  the 
ra<liu8  remaining  in  its  normal  situation,  and  a  dislooatioii  of 
both  ulna  and  radius,  in  which  the  former  is  displaced  back- 
wards and  the  latter  forwards,  with  reference  to  the  lower  end 
of  the  humerus.  There  may  also  be  the  complication  of  ft»c- 
ture  of  the  olecranon  or  coronoid  prooesa  of  the  nlna,  of  ciiha 
of  the  condyles  of  the  humerus,  or  of  the  head  of  the  radins.  or 
the  dislocation  may  be  comj>ouud.     Much  swelling  of  the  ana 


C^op,  Attat.  and  i%<.  art. '  SbouldcTj  Abuormal  Coaditioot  gf/  p. 
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often  follows  these  accidents,  frequently  moBking  their  special 
characters,  and  rendering  it  dlfticult  to  establish  on  accurate 
diagnosis. 

The  only  one  of  the  above-named  varieties  which  is  at  all 
OOxumon,  is  dislocatiwi  of  both  hones  of  the  f&re-^rm  banhoards. 
When  this  is  complete,  the  coi'onoid  process  (if  not  fractured) 
is  lodged  in  the  olecranon  fossa  of  the  humerus.  ^ccoi*ding  to 
Halgaigne>  this  condition  is  not  so  coimnoa  as  the  incomplete 
form,  in  which  thii  process  rests  upon  the  trochlea  of  the 
humcrns.  The  nulius  almost  always  maiutaius  iia  relative 
position  to  the  ulna,  being  held  by  the  orbicular  ligament.  The 
anterior  and  two  lateral  ligaments  of  the  elbow-joint  are  gene- 
rally torn. 

The  following  symptoms  accompany  dislocation  backwards, 
whcu  in  its  most  complete  and  characteristic  form.  The  whole 
arm  appears  shortened.  The  fore-arm  is  slightly  ilexed  aud  pro- 
nated ;  it  can  be  moved  from  side  to  side  upon  the  humerus  if 
that  bone  bo  fixed.  The  elbow  exhibits  a  marked  deformity, 
being  increased  in  its  antero-posteriur  diameter.  The  olecranon 
is  carried  backwards  and  upwards,  so  that  its  point  is  above 
the  condyles  of  the  humerus ;  the  tendon  of  the  triceps  attached 
to  it  is  rendered  very  prominent.  On  the  external  side  the 
head  of  the  radius,  caiTied  entirely  behind  the  humerus,  can  be 
recognised  rolliug  upon  the  ulna  wheu  the  hand  is  rotated. 
Anteriorly  the  lower  end  of  the  humenis  fonns  a  prominence, 
over  which  the  tendous  of  the  biceps  and  of  the  brachialis 
anticus  muscle  are  sti-etched. 

Tlie  various  lateral  displacements  may  readily  be  recognised 
by  the  deformity  of  the  elbow  occasioned  by  the  new  relations 
of  the  bones  to  etich  other.  Dislocation  outwards  is  much  more 
frequent  than  in  the  opposite  direction. 

The  luxation /ont'ariZ*  is  extremely  rare,  and  yet  it  has  been 
met  with,  both  in  the  incomplete  and  complete  form ;  in  the 
former  the  summit  of  the  olecranon  rests  against  the  ini'erior 
part  of  the  trochlea  of  the  humerus,  and  the  radius  is  below  and 
somewhat  separated  from  the  external  condyle  ;  the  prominence 
of  the  olecranon  posteriorly  has  disai>peared,  and  on  each  side 
the  condyles  of  the  humerus  are  unusually  prominent,  with  a 
depression  below  them;  the  arm  is  elongated.  In  the  com- 
plete dislocation  all  the  above  characters  are  present  in  a  more 
marked  degree. 

Ti'caimcni. — The  reduction  of  dislocations  at  the  elbow-joint 
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is  not  generally  attcuded  with  mucli  difficalty,  and,  with  digki 
mwlificutions,   which    will    roadily  sugj^est    themst'Irfa 
snr^'eou  upon  consideration  of  the  anatomy  of  the  joint,  isl 
ducted  on  the  same  principle  for  all  the  rarietiea.    The  melliiij 
recommended  by  Sir  A.  Cooper,  and  which  is  (generally  aidoffta^ 
ia  as  follows :  the  patient  site  upon  a  chair,  and  tlie 
resting  his  foot  upon  the  edge  of  the  scat,  places  his  knee 
the  inner  side  of  tlie  elbow -joint,  while  he  grasps  the  wriiit  wi4' 
his  hands ;  he  then  bends  the  elbow  slowly,  but  forcibly,  «t  tfe 
same  time  pressing  with  his  knee  upon  the  upper  i>art  of  the  sin 
and  radius,  so  ns  to  disengage  their  articular  surfaces  from  tib 
lower  end  of  the  humeraa.     This   method  hus  the  adruiticv 
of  not  requiring  an  assistant ;  but  where  help  can  be  procttni 
extension  of  the  fore-arm  directly  downwnrds,  na  ndrocatedli; 
Mr.  Skey,  is  to  be  preferred :  one  person  holds  the  uppw  vm, 
while  one  or  more  pnll  steadily  at  the  wrist,  and  aa  aoon  u  iht 
coronoid  process  is  brought  below  the  level  of  the  irrvhlat/ 
the  humeruB,  the  action  of  the  muscles  bearing  upon  it,  ewua 
it  to  slip  up  into  its  natural  place.     The  after-treatment  eouitt 
in  keeping  the  arm  in  the  bent  position  in  a  sling  for  twonr 
three  weeks,  adopting  the  usual  methods  for  preronti&g  loo 
great  inflammatory  action,  and  cautiously  commencing  paom 
motion  in  ten  or  fourteen  days.     If  as  much  as  a  month  or  la 
weeks  have  been  allowed  to  elapse  before  reduction,  great  St- 
ficnlties  will  be  met  with.     Tliere  are,  however,  cases  on  rMori 
in  which  it  has  been  successftilly  perfonned  after   five  or  m 
months.     On  the  other   hand,  frequent  failures,    severe  »«i- 
dents,  and   even  death   have  been  the  consequences  of  nA 
attempts. 

Ill  ctrmpound  dislo<!ftti(ms  at  the  elbow-joint,  if  there  be  «». 
tensive  laceration  of  the  soft  parts,  with  lesion  of  the  gn^ 
vessels  and  nerves  of  the  limb,  amputation  may  be  r^aiml 
In  most  cases,  however,  it  will  be  only  necessary  to  enhu^  tlv 
wound,  to  remove  the  articular  ends  of  the  bone*,  and  tnist  k> 
the  formation  of  a  fibrous  joint.  Although  these  are  t)w  ruki 
for  the  treatment  of  snch  injuries  generally  laid  down  in  moden 
enrgical  works,  there  are  certainly  cases  in  which  neither  of  the 
above  proceedings  are  necessary.  If  the  patient  is  of  bcmlthj 
constitution,  and  the  external  wound  not  large,  nor  accompuiiei 
by  iiny  great  amount  of  contusion,  rednction  may  be  effected,  tiki 
wound  closed,  and  cold  water  or  other  antiplilogisties  ttasida- 
ously  applied. 
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In  Bcase  thus  treated  under  my  care,  thepatient  (alabourinf^man,  aged  tbirtj- 
four)  had  iallen  from  a  height  of  twenty  feet  upon  a  boarded  floor.  Thehonna  of 
the  left  fore-arm  were  dislocated  backwards  and  outwards,  and  there  was  a 
woood  between  the  olecranon  and  the  internal  condyle  Buificiently  large  to 
admit  the  finger  into  the  joint,  and  through  which  a  considerable  portion  of 
tile  cartilaginous  surface  of  the  trochlea  of  the  humerus  could  be  distinctly 
■een.  But  little  inflammatory  action  took  place ;  the  wound  healed  rapidly ;  in 
a  fortnight  passive  motion  of  the  elbow  was  commenced,  and  in  less  than  two 
months  the  use  of  the  joint  was  perfectly  restored.* 

For  ftirther  observations  upon  the  treatment  of  injuries  of  the 
elbow-joint  complicated  with  wound,  see  p.  761. 

Dislocations  of  the  Head  of  the  Radius* 

The  head  of  the  radius  is  sometimes  displaced  from  its  con- 
nections with  the  lesser  sigmoid  notch  of  the  ulna,  and  the  capi- 
tellum  of  the  humerus.  This  injury  usually  occurs  at  an  early 
age,  and  has  been  observed  even  in  very  young  infants.  The 
causes  are,  either  a  fall  in  which  the  palm  of  the  hand,  coming  in 
violent  contact  with  the  ground,  communicates  the  shock  to  the 
radius  in  such  a  manner  as  to  cause  the  upper  end  to  start  from 
its  attachments,  or  a  fall  upon  the  elbow  itself,  or  a  violent  pull 
on  the  radius,  as  when  young  children  are  suddenly  lifted  off 
the  ground  by  the  hand. 

The  head  of  the  radius  may  be  displaced  in  either  of  three 
directions — forwards,  bactwards,  and  outwards ;  the  first  by  far 
the  most  common,  the  last  extremely  rare.  In  any  of  these  the 
displacement  may  be  complete  or  incomplete ;  in  the  former 
condition,  the  orbicular  ligament  appears  always  to  be  rup- 
tured ;  in  the  latter,  it  may  be  only  stretched. 

In  the  dislocations  forwards,  the  head  of  the  radius  lies  on 
the  front  of  the  external  condyle  of  the  humerus.  The  following 
are  the  most  characteristic  symptoms.  The  fore-arm  is  fixed  in  a 
slightly  flexed  state,  either  prone  or  midway  between  supination 
and  pronation.  Bending  of  the  elbow  is  prevented  by  the  head 
of  the  radius  coming  in  contact  with  the  front  of  the  humerus, 
and  complete  extension  causes  pain.  The  head  can  be  defined 
in  its  new  position,  and  when  the  hand  is  rotated,  it  will  be  felt 
to  move.  The  whole  fore-arm  has  a  peculiar  and  characteristic 
twist,  occasioned  by  the  altered  situation  of  the  upper  end  of 
the  radius 

Dislocations  backwards,  or  outwards,  are   distinguished  by 

•  See  Lancd,  1860,  vol.  ii.  p.  360. 
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the  head  of  the  bone  being  felt  Bubcutaneously  in  thcM  povtioot. 
They  are  often  accompanied  by  fracture  of  the  external oaodjfe. 
Treatineiit. — Whatever  be  the  nature  of  the  diaplacement, 
direct  extension  from  the  hand  will  be  found  the  mott  efficiuii 
means  of  reduction,  combined,  if  necessary,  with  pressure  by  Uv 
fingers  ujwn  the  projecting  head  of  the  bone  in  the  reqoinj 
dii*cction.  The  arm  should  then  be  put  up  in  a  ^tta-pen^ 
splint.  If,  in  couscqueuce  of  the  rupture  of  the  auuulurligi. 
ment,  there  is  difficulty  in  maintaining  the  head  of  the  railioiii 
its  place,  a  firm  pad  must  be  fixed  upon  it.  AAer  diilocatioi 
forwards,  caution  must  be  used  in  straighten  lug  the  ann  fct 
the  first  time ;  for  if  the  li^ments  are  not  perfectly  utiu^ 
the  action  of  the  biceps  upon  the  radius  may  reprodoce  tb« 
displaconicnt. 

Dislocation  of  tht  Lower  End  of  the  Radius  from  the  Ubui, 

Sir  A.  Cooper,  Malgaigne,  aud  Hamilton,  describe  this  io^vj 
as  a  dislocation  of  the  lower  end  of  the  uhia  from  the  radia; 
but,  following  the  analogy  of  the  nomenclature  commonl/  re- 
ceived in  other  oases,  it  is  preferable  to  call  it,  with  Dendt 
and  Skcy,  a  dislocation  of  the  radius.  The  ulna  is  the  fii^ 
bone,  the  radius  moves  upon  it;  and  it  is  by  an  abnormal  incraie 
of  the  natural  motion  of  this  bone  that  the  diasplacexDeot  ii 
produced.  It  may  be  caused  by  any  injury  which  prodam 
excessive  prouation  or  supination  of  the  Itand ;  in  the  fbtiMi 
case,  the  radius  is  dislocated  forwards,  the  hand  occompaiwa  i 
aud  the  lower  end  of  the  ulim  projects  promineiitly  baol 
beneath  the  integument :  this  is  rather  the  more  common  i 
the  two;  in  the  other  the  position  of  the  bones  is  reretved. 
This  luxation  is  not  unfrequently  accompanied  by  froctunr  wf 
the  nulius,  aud  cases  are  recorded  in  wliicli  the  styhnd  pnx'cM 
of  the  ulna  has  been  thrust  completely  through  the  skin. 

In  whichever  direction  the  dislocation  has  taken  place,  it  ia 
to  be  rwluced  by  extending  the  hand,  and  pressing  the  radii 
and  ulna  into  their  natural  relations  to  each  otlier.     They  mv 
then  be  retained  by  a  compress,  and  straight  splints  should 
applied  for  a  time  to  the  dorsal  and  palmar  sor&oesuf  the  wristi 
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Dislocatiwut  of  the  WrisL 

Dislocation  of  the  hand  from  the  lower  end  of  the  radius  ami 
uhia,  though  described  by  all  surgical  authors,  from  the  time  ol 
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lippocrates  till  the  commencement  of  the  present  century,  as 
if  freqaent  occurrence,  ia  now  known  to  be  an  extremely  rare 
DJury.  Fractures  of  the  inferior  extremities  of  the  bones  of 
he  fore-arm  were  generally  mistaken  for  it,  an  error  which  was 
K>inted  out  first  by  Pouteau,  but  more  fully  by  Dupuytren. 
Nhen  it  does  occur,  it  is  usually  compound,  or  ia  associated 
rith  fracture  of  some  portion  of  the  lower  end  of  the  radius  or 
ilna.     A  fall  upon  the  hand  is  the  common  cause  of  this  injury. 

The  displacement  may  be  in  either  of  two  directions,  back- 
raids  or  forwards.  In  the  dislocation  backwards,  the  whole 
uuid  is  placed  on  a  plane  posterior  to  the  fore-arm ;  the  upper 
md  of  the  carpus  forms  a  prominence  on  the  dorsum  of  the 
nist,  and  the  lower  end  of  the  radius  and  ulna  project  on  the 
Mlmar  surface.  The  chief  diagnostic  mark  between  this  injury 
ind  fracture  of  the  lower  ends  of  both  bones  of  the  fore-arm 
B  derived  from  carefully  noting  the  position  of  the  styloid 
>roces8  of  the  radius  and  ulna,  which  in  the  one  case  will  re- 
nain  with  the  fore-arm,  and  in  the  other  be  carried  backwards 
rith  the  hand.  Measurement  also  along  the  back  of  the  hand, 
rem  the  upper  part  of  the  carpal  projection  to  the  end  of  the 
niddle  metacarpal  bone,  in  dislocation  will  give  only  the  length 
>f  the  carpus  and  metacarpus  of  the  opposite  side,  while  in  frac- 
ture there  will  be  at  least  an  additional  half-inch  belonging  to 
he  separated  fragments  of  the  bones  of  the  fore-arm  Now 
h&t  the  pathology  and  symptoms  of  fracture  of  the  lower  end 
^  the  radius  alone  are  so  well  understood,  there  wUl  be  no  pro- 
lability  of  its  ever  being  confounded  with  a  luxation  of  the 
larpus.     (See  pp.  795  et  sqq.) 

In  dislocation  forwards  the  hand  is  displaced  to  the  palmar 
ide,  and  the  inferior  extremities  of  the  radius  and  ulna  form  a 
reU-marked  projection  upon  the  dorsum.  This  accident  is  one 
if  excessively  rare  occurrence,  although  in  the  malformations 
3iown  as  '  congenital  dislocations'  of  the  wrist,  the  displace- 
aent  is  far  more  frequently  in  this  direction  than  in  the  other. 

Treatment. — Reduction  is  effected  by  simple  extension,  aided 
►y  pressure  upon  the  carpus  in  the  required  direction.  The 
Land  should  then  be  suspended  in  a  sling  until  the  ruptured 
igaments  have  reunited ;  splints  may  be  used  if  there  is  any 
lifiiculty  in  retaining  the  bones  in  good  position. 
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Dislocations  of  the  Bones  of  the  Carpus, 

The  head  of  the  ob  magnnm  occasionally  suffers  a 
luxation  from  the  cavity  formed  for  it  by  the  scaphoid  anc 
lunar  bones.     This  is  caused  by  violent  flexion  of  the  wi 
in  a  fall  upon  the  back  of  the  hand.     The  unnatural  prq 
I   ^  on  the  dorsum  of  the  carpus  is  easily  recognised,  and  Un 

I  may  be  pressed  back  into  place,  though  it  is  retaine< 

difficulty.    A  firm  compress  must  be  worn  over  it  foi 
time. 

Similar  dialocationa  of  some  of  the  other  narpal  bones  have  been  n: 
ErichseD  rucordti  cases  of  this  injury  to  the  semilunar  and  to  the  piaifoi 
The  latter  '  was  displaced  by  an  effort  to  lift  a  heavy  weight,  and  draw; 
arm  to  a  distance  of  nearly  an  inch  by  the  flexor  carpi  ulnaris.'* 

In  the  Museum  of  St.  George's  Hospital  is  a  curious  specimen  of  cc 
dislocation  of  the  semilunar  bones  of  both  sides,  occasioned  by  a  fall  i 
handn  from  a  great  height  The  bones  were  completely  forced  from  th 
ation,  through  a  wound  on  the  anterior  surface  of  the  wrist,  one  of  then 
hanging  by  a  small  shred  of  ligament 

A  case  is  reported  by  Maisonneuve  of  simple  dislocation  backward 
second  row  of  carpal  bonea  from  the  first,  caused  by  a  fall  from  a  height 
feut    The  nature  of  the  injury  was  verified  by  dis8ection.t 

Dislocations  of  the  Thujnh. 

Dislocations  of  the  bones  which  compose  this  member 
no  means  unfrequent,  as  it  is  much  exposed  to  injury  i 
upon  tlie  hand.  They  may  take  place  at  either  of  its 
articulations,  and  be  either  backwards  or  forwards,  the  ; 
being  by  far  the  most  common. 

1.  Dislocation  of  the  first  hone  of  the  thumb  {metacarpal 
the  08  trapezium. — This  is  less  common  than  that  of  eii 
the  other  bones ;  it  has  been  met  with  in  both  directior 
has  generally  been  reduced  without  much  difficulty  by 
extension,  though  splints  are  sometimes  required  to  ma 
the  bone  in  position.     It  may  be  mentioned  here  that 
few  cases  are  on  record  of  a  partial  luxation  backwards  < 
proximal  ends  of  some  of  the  other  metacarpal  bones. 
Hamilton  met  with  two ;  both  produced  in  striking  a  bloi 
the  clenched  fist,  and  in  each  of  which  the  bones  correspc 
to  the  index  and  middle  fingers  were  afiected.J 


Op.  cit.  p.  281.  t  J^^m.  de  la  Soc.de  Chirurg.  tome  iL 

J  Op.  cit.  p.  607. 
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2.  Didocatiofi  of  ihefir»t  phalanx  from  the  metacarpal  hone, — 
Tliia  injury  is  of  more  frequent  occurrence;  it  is  usually  in  the 
backward  dixection,  t.e.  the  proximal  end  of  the  first  phalanx 
lies  on  the  dorsal  surface  of  the  distal  end  of  the  metacarpal 
bone.  The  deformity  of  the  articulation  is  so  well  marked,  that 
the  diagnosis  is  unattended  with  difficulty.  The  cause  is 
generally  either  a  fall  or  blow  upon  the  end  or  the  palmar 
surface  of  the  thumb. 

Treaimrni, — In  many  cases  reduction  ia  effected  without  any 
great  difficulty,  either  by  seizing  the  phalanx  with  the  thumb 
and  finj^er  and  making  extension,  or  by  forcibly  bending  it 
backwards  and  proHsing  upon  the  displaced  extremity  with  the 
thumbs,  while  the  fleior  brevis  pollicis  is  relaxed  by  Hexing  the 
ffnetacarpal  bone  as  much  as  possible  into  the  palm.  If  these 
metliods  do  not  suffice,  greater  extending  power  may  be  gained 
by  fixing  a  piece  of  tape  or  strong  twine  round  the  phalanx, 
bj'  a  clove-hitch  knot,  a  wetted  bandage  or  strip  of  adhesive 
plaster  having  been  previously  applied  to  protect  the  skin. 

After  a  fair  trial  of  all  the  above  measures,  reduction  has  still 
been  unaccomplished  in  so  many  cases,  that  both  the  cause  «f 
the  difficulty  and  the  means  by  which  it  ought  to  be  overconic 
bave  become  a  stuudivrd  subject  for  research  and  speculatiftii 
among  surgeons  of  all  countries.  It  will  suffice  here  to  say 
that,  although  much  difference  of  opinion  has  certainly  existed 
upon  this  point,  the  majority  of  writers  have  agreed  that  the 
flexor  brevis  pollicia  muscle  is  in  some  way  the  chief  obstacle  to 
reduction.  Dissection  of  dislocafciony  artificially  produced  on 
the  dead  subject,  shows  that  when  the  phalanx  is  completely 
carried  on  to  the  dorsal  surface  of  the  metacarpal  bone,  the  two 
attachments  of  the  flexor  brevis,  with  their  contained  sesamoid 
bones,  slip  over  its  wide  head,  and  tightly  embrace  its  neck. 
It  ia  evident  tliat  the  bone  can  only  be  disengaged  from  this 
situation  with  difficulty.  The  only  successful  way  hitherto 
deinsed  to  overcome  this,  is  the  subcutaneous  section  of  one, 
or  even  both  of  the  tendons  of  the  muscle.  The  cause  of  occa- 
sional failure  of  even  this  somewhat  severe  proceeding  is,  T 
believe,  the  difficulty  of  effecting  a  complete  division  of  all  the 
opposing  fibres.  I  have  found,  in  the  dead  subject,  that  a 
division  of  the  fascia  which  connects  together  the  two  sesamoid 
bones,  by  allowing  the  tendons  to  separate  from  each  othnr, 
quite  up  to  their  insertion,  materially  facilitates  reduction, 
without  resorting  to  the  section  of  the  muscle  itself;  but  I  have 
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not  jet  had  aa  opportimitT  of  trring  this  on  the  firing. 
Humphry,  also  on  anatomical  gronnds,  recommends  an  t 
Toor  to  draw  the  sesamoid  bones  forwards,  bj  means  of 
hooks  inserted  tfaroogh  an  incision  in  the  skin.* 

In  dislocation  of  the  first  phalanx  forwards.  redacti< 
always  been  easUr  accomplished,  generally  by  fcffcibly  1 
.  i    ^  the  thumb  towards  the  palm. 

t   I  3.  DUlocation  of  the  ungual  phalanx. — ^In  this  case  the 

1  cipal  obstacle  to  reduction  is  the  difficulty  of  getting  a  fin 

-<  ;  t^  of  the  small  displaced  bone.     Pressing  its  projecting  pn 

extremity  forwards  with  the  two  thumbs  will  <rflen  reduo 
the  tape  may  be  applied  immediately  abore  it,  and  then 
si<m  made,  or  it  noiy  sometimes  be  returned  to  its  ph 
forcible  flexion.  Hamilton  recommends  '  forced  dorsal  1 
is  the  case  of  the  backward  luxation,  and  forced  ] 
flexion  in  the  case  of  the  forward  dislocation.' 

Duloeai  ions  of  the  pkata  ugea  of  the  Jingert  occur  less  freq 
than  those  of  the  thumb.  They  are  nsually  in  the  bac 
direction,  owing  to  the  mode  in  which  the  force  is  appl 
fikOing  on  the  end  of  one  of  the  fingers,  the  most  (XMumon 
of  these  aocidentB.  The  nature  of  the  injury  is  i 
recognised,  and  the  reduction  effected  by  simple  exi 
applied  in  the  manner  recommended  for  dislocation  < 
phalanges  of  the  thumb. 

W.  H.  FLOWER,  H 
J.  W.  HULKE,  186! 


Or  die  Human  SktUtam,  1658^  p.  43a. 


TJURIES  OP  THE  LOWER  EXTREMITY. 


HE  seriousneBS  of  a  lesion  will  depend  partly  on  its  nature, 
[mrtlj  on  its  extent,  and  partly  on  its  locality :  in  the  latter 
pect,  injuries  of  the  extremities  must  rank  in  importance 
er  those  of  the  head  and  trunk,  and  lesions  of  the  upper  ex- 
mity  after  those  of  the  lower. 

Che  circumstances  which  render  an  injury  of  the  lower  ex- 
mity  more  serious  than  a  similar  one  in  the  upper,  are  the 
&ter  size  of  the  limb,  and  its  greater  distance  from  the  centre 
tiie  circulation ;  so  that  although  the  mischief  to  be  repaired 
greater,  the  power  to  repair  it  is  less:  this  is  strikingly 
istrated  in  lacerated  and  contused  wounds  of  the  foot,  and 
compound  fractures  of  the  leg,  which  are  more  prone  to 
minate  in  mortification  than  similar  injuries  of  the  hand  or 
3-arm.  The  suspension  of  the  locomotive  functions  entailed 
injuries  to  this  part  of  the  body,  must  also  exert  some 
uence  on  the  circulation,  and  a  retardative  effect  on  the  cure ; 
ile  the  comfort  and  occupations  of  a  patient  are  more  seri- 
ly  interfered  with  than  they  would  be  by  a  corresponding 
ident  to  the  upper  extremity. 

Contusions. 

Phese  may  be  considered  as  they  affect  the  soft  parts  only ; 
they  affect  the  bones ;  or  as  they  affect  both  soft  and  hard 
ines. 

Tontusione  of  the  soft  parts. — If  the  skin  and  subcutaneous 
lues  are  alone  bruised,  the  symptoms  and  treatment  will  be 
same  as  in  similar  injuries  to  these  tissues  elsewhere ;  but 
sn  the  contusion  affects  the  deeper  textures,  as  the  muscles, 
iptoms  may  arise  resembling  those  of  accidents  of  a  totally 
erent  nature.  This  happens  especially  when  the  muscles 
ch  surround  the  large  joints  of  the  shoulder  or  hip  arc 
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injured,  which  are  liahle  to  be  confounded  with  frad 
dislocation  in  the  neighbourhood  of  those  joints. 

There  can  be  little  doubt  tbat  coDtusions  about  the  hip  have  not  c 
mistaken  for  fracture  of  the  cervix  femoiid,  but  hare  been  paraded  aa  i 
of  bony  union  having  taken  place  -without  shortening  of  the  limb, 
recorded  in  the  Gazdte  de$  HCintaux,  tome  ix.,  is  probablj  one  i 
The  patient  waa  a  female,  sixtr-four  years  of  age,  who  was  anppoaed 
an  intracapsular  fracture  of  the  neck  of  the  femur,  and  was  treated 
injury ;  but  waa  dischai^^ed  at  the  end  of  a  month  perfectly  cored,  anc 
lameness.  A  somewhat  similar  case  came  under  my  notice  about  t 
ago,  in  which  a  like  mistake  had  evidently  been  made.  The  pati« 
young  man,  twenty-four  years  of  age,  who  was  stated  to  have  had 
fracture  of  the  neck  of  the  femur ;  the  symptoms  immediately  after 
dent  were,  it  was  said,  eversion,  and  shortening  of  the  limb.  He  wk 
to  bed  for  a  month,  and  a  Liston's  splint  kept  on  ;  at  the  end  of  this  1 
thighs  were  of  equal  length,  and  perfectly  symmetrical,  voluntary  m 
of  the  limb  wen  perfect,  and  executed  with  great  fon»  and  vigour. 

The  treatment  of  these  muscolar  contusions  consists  i 
lute  rest  of  the  part  in  the  first  instance,  and  frictioi 
surface  subsequently ;  nevertheless,  as  cases  of  impacted  J 
of  the  cervix  femoris  hare  been  mistaken  for  mere  coi 
every  case  of  doubt  should  be  treated  as  a  fracture. 

Contusions  of  hone  are  far  more  serious  than  braisee 
soft  parts,  owing  to  the  possibility  of  inflammation  being 
with  all  its  consequences — suppuration,  caries,  necrosis, 
on  the  shin  may  be  followed  by  necrosis  of  the  part  sti 
of  the  entire  shaft  of  the  tibia  ;*  a  fall  on  the  trochanter, 
not  severe,  is  often  sufficient,  in  scrofalous  children,  to 
destructive  disease  in  the  hip-joint;  while  a  similar  a 
happening  to  the  aged  is  not  unfrequently  followed  by  & 
ing  and  eversion  of  the  limb,  the  result  probably  of  th€ 
flion,  and  subsequent  interstitial  absorption  of  the  cai 
tissue  of  the  neck  of  the  femur. 

Contusions  involving  all  ike  structures  of  the  limb  are  ns 
so  severe  a  character  as  to  destroy  the  vitality  of  severs 
structures.  In  the  majority  of  such  cases,  amputatioi 
only  remedy ;  and  it  should  be  carried  into  execution  bei 
constitutional  irritation,  which  is  sure  to  follow,  has  m 
appearance. 


*  See  case  by  author  in  Path.  Soc.  Tratu.  vol.  xix.  p.  346. 
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Speains  and  Rfptuees  op  the  Musculae  and  Fibeous 
Steuctuees. 

Of  all  the  jointB  of  the  body,  none  are  perhaps  more  hable  to 
sprains  than  those  of  the  ankle.  This  is  sufficiently  accounted 
for  by  the  position  and  functions  of  this  joint,  the  small  size  of 
its  articular  surfaces,  the  great  weight  the  astragalus  has  to 
support,  and  the  unyielding  nature  of  the  lateral  ligaments. 

The  immediate  effects  of  this  accident  are  pain,  an  inability 
to  bear  any  weight  on  the  limb,  swelling,  and  afterwards 
ecchymosis  of  the  soft  parts  around  the  joint;  all  these 
symptoms  varying  in  degree  and  extent  according  to  the 
amount  of  injury  sustained.  The  remote  effects  which  may 
follow  this  accident,  if  neglected  or  improperly  treated  in  the 
first  instance,  are  permanent  lameness,  from  chronic  inflamma- 
tion of  the  joint ;  anchylosis,  distortion  of  the  foot,  weakness  of 
the  ankle  from  relaxation  of  its  ligaments.  The  lesions  which  are 
met  with  in  sprains  of  the  ankle  vary  from  a  slight  laceration 
of  the  connective  tissue,  smaller  blood-vessels,  and  a  few  fibres 
of  the  lateral  ligaments,  to  a  complete  tearing  through  or  de- 
tachment of  the  latter,  laceration  of  the  muscles  and  tendons 
or  dtsplapement  of  these  from  their  sheaths,  rent  of  the  synovial 
membrane,  and  temporary  dislocation  of  the  foot,  with  or  with- 
out fr*acture  of  one  of  the  malleoli ;  indeed,  the  lesions  of  a 
severe  sprain  differ  only  in  degree  from  those  of  a  dislocation. 

Sprains  of  the  ankle  are  sometimes  mistaken  for  fractures, 
and  the  latter  for  the  former ;  the  two  injuries  may  also  co-exist. 
Sprains  of  the  knee  are  by  no  means  uncommon,  and  are 
characterised  by  great  swelling  from  the  effusion  of  fluid  within 
the  joint.  Sprains  of  the  hip  and  other  joints  of  the  lower 
extremity  are  less  common  than  those  of  the  ankle  and  knee, 
and  are  not  likely  to  be  mistaken  for  other  accidents.  The 
former  may,  however,  resemble  incipient  hip-joint  disease,  and 
may,  indeed,  lead  to  its  occurrence ;  but  the  error  of  diagnosis, 
BO  far  as  regards  treatment,  is  not  of  practical  importance. 

The  treatment  of  sprains  of  the  lower  extremity  resolved 
itself  into  that  for  diseases  of  the  joints  generally,  to  which  the 
reader  is  referred.  In  all  severe  sprains  of  the  ankle,  and  in 
aU  cases  of  doubt  as  to  the  exact  nature  and  extent  of  the 
injury,  it  should  be  treated  as  a  fracture,  and  the  *  immovable 
apparatus,'  made  with  starch,  is  the  best  application  for  this 
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particular  lesion :  the  patient  maj  Ix 
crutches  with  his  leg  flexed  and  snspc 
the  thigh  as  soon  as  the  apparatus  is 
plete  rupture  of  some  of  the  musclei 
limb  may  take  place  from  violent  ai 
over-stretching  of  the  former,  exan 
frequently  met  with  in  the  gastrocnem 
rectus  and  biceps.  A  sudden  and  viol 
struck  by  a  hard  body,  sometimes  acc( 
of  tearing,  and  with  an  audible  snap, 
lead  to  a  suspicion  of  this  injury. 

The  following  is  probably  an  example  of  thia 
-n-hile  stooping  and  exerting  al!  bis  strength  to 
loud  snap,  and  felt  a  sudden  pain  aboat  the  cen 
thigh ;  he  fell  backwards  and  was  unable  to  ris 
to  the  Westminster  Hospital,  where  I  saw  him 
December  6, 1867,  it  being  supposed  to  be  a  fi 
of  this  injury  were, however,  wanting,  except  tl 
weight  on  the  limb ;  he  strongly  resisted  all  i 
was  incapnble  of  moving  it  of  his  own  accord. 
no  numbness  of  the  limb.  A  long  straight  t 
side  of  the  limb,  which  was  removed  on  the  1 
go  about  on  crutches.  On  the  14th  he  was  dii 
ciireful  examination  of  the  limb  in  different 
injury.  There  was  less  muscular  resistance  oa 
the  pelvis ;  but  pain  was  still  felt  at  the  site  of 

A  case  was  under  my  care  a  few  years  ago, 
patells  wss  niptured  from  a  fall :  and  two 
reported  by  Mr.  Shaw  in  the  fifth  volume 
Traruacfinng,  p.  241,  and  were  produced  by 
fractures  of  the  bone. 

For  fuUer  information  on  these  in 
treatment,  see  the  essay  on  Appec 
System. 

Wounds. 

There  are  certain  circumstances,  dej 
influence  all  wounds  inflicted  on  this  j 
those  tending  to  an  unfavourable  issu< 
parts  wounded,  which  is  more  partie 
the  blood-vessels  and  joints ;  2ndly, 
the  limb,  so  that  even  trifling  wounds 
would  do  elsewhere;  and  lastly,  the  die 
from  the  centre  of  the  circulation,  w 


WOUNDS.  841 

injured,  more  prone  to  become  gangrenOTis.  On  the  contrary, 
the  fifccility  with  which  the  limb  may  be  placed  in  any  position, 
or  encircled  by  a  ligature,  for  the  purpose  of  either  preventing 
absorption  from  a  poisoned  wound,  or  arresting  haemorrhage, 
and  the  ease  with  which  most  of  its  vessels  may  be  secured 
when  wounded,  are  so  many  circumstances  which  stand  in 
favourable  contrast  with  wounds  inflicted  on  the  head  or  trunk. 
Contused  and  lacerated  wounds  of  the  lower  extremity  most 
frequently  oceiu*  in  connection  with  fractures  and  gun-shot 
wounds,  and  are  treated  of  respectively  under  those  heads. 
When  produced  by  other  causes,  and  unaccompanied  by  frac- 
ture, the  only  respect  in  which  the  treatment  would  differ  from 
similar  wounds  in  other  parts  of  the  body,  consists  in  the 
necessity  of  absolute  rest  of  the  limb  during  the  greater  part  of 
the  treatment.  Incised  wounds  of  the  lower  extremity,  except 
when  made  surgically,  are  not  of  very  frequent  occurrence  in 
civil  practice ;  and,  when  met  with,  are  generally  found  to 
have  resulted  from  some  accident  in  the  use  of  the  tools  em- 
ployed in  certain  trades.  Thus  the  knee-joint  may  be  opened 
by  the  slipping  of  a  knife  in  cutting  leather  or  wood  placed 
between  the  patient's  knees ;  the  femoral  artery  may  also  be 
wounded  in  a  like  manner ;  *  and  death  has  been  known  to  result 
from  a  wound  of  this  vessel  by  the  breaking  of  a  wine-bottle  held 
between  the  thighs  while  drawing  the  cork.  Ugly  flesh-wounds 
are  sometimes  produced  by  the  scythe  in  mowing.  None  of 
these,  however,  require  any  special  treatment  which  is  not  laid 
down  under  the  head  of  Wounds  op  Joints  and  Wounds  op 
Abtehies.  Punctured  wounds  of  the  lower  extremity  have  been 
observed  to  be  more  dangerous  when  affecting  the  sole  of  the 
foot  than  either  the  leg  or  the  thigh ;  and  the  danger  is  in- 
creased if  the  instrument  which  has  caused  the  wound  becomes 
broken  off  and  buried  in  the  part. 

Gross  relates  the  case  of  a  boy,  nine  years  of  age,  wbo  while  running  about 
barefoot,  trod  upon  a  chicken-bone,  a  fragment  of  which  nearly  an  inch  long 
entered  the  sole  of  the  foot,  lodging  deeply  in  the  substance  of  the  flexor  muscles, 
in  contact  with  the  metatarsal  bones.  Pain  and  swelling  followed;  but  the 
boy  walked  about  for  upwards  of  a  fortnight  Suddenly  symptoms  of  tetauus 
came  on,  and  though  every  effort  was  made,  by  Professors  Gross  and  Parker, 
to  discover  the  foreign  body,  it  could  not  be  detected,  and  death  followed  a 
few  days  afterwards,  t 

*  See  a  case  reported  by  the  writer  in  the  BritUh  Medical  Journal,  1859, 
pp.  364,  954. 

t  GroBB,  &fatem  of  Surgery^  vol.  i.  p.  373. 
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Needles,  bullets,  and  other  foreign  bodies,  remain  flom 
buried  for  years  in  tlie  fleshy  parts  of  the  thigh,  or  leg,  m 
cansing  much  inconvenience,  and  unless  their  site  can 
certained  and  they  can  be  conveniently  got  at,  they  may 
alone  ;  but  when  in  the  neighbourhood  of  a  joint,  they  i 
to  excite  recurrent  attacks  of  inflammation,  and  shoi 
l\    t'J  removed. 


4i\ 


FSAOTTJBES. 

It  has  been  long  known  that  fractures  of  the  limbs 
more  frequent  occurrence  than  those  of  the  trunk,  but  w 
the  upper  or  lower  limbs  are  most  liable  to  these  accidt 
a  point  not  so  well  determined.  Of  1,800  fractures  trei 
the  Pennsylvania  Hospital  from  1715  to  1838,  901  were 
lower  extremity,  and  572  of  the  upper.  Of  1,572  frsxsti 
the  Calcutta  Native  Hospital  from  1815  to  1837,  681  v 
the  lower  extremity,  and  665  of  the  upper.  Of  2,328  fn 
>  collected  by  Malgaigne  from  the  registers  of  the  H6te 

■  at  Paris,  1,006  occurred  in  the  lower  extremity,  and  850 
I  upper;    giving,  therefore,  out  of  the  total  number  of 
i  fractures  of  the  extremities  treated  at  these  three  instit 
:  a  majority  of  501  to  fractures  of  the  lower.*    When  w 

into  consideration,  however,  the  fex3t  that  many  patient 

*  fracture  of  the  upper  extremity  attend  only  as  casual  < 
patients,  and  so  escape  registration,  it  is  highly  probabl 

I  these  injuries  are  quite  as  numerous,  if  not  more  so,  th 

corresponding  ones  of  the  lower  extremity.     This  is  quite 

■  out  by  the  statistics  of   fractures  collected  by  the  la 

*  Lonsdale,  at  the  Middlesex  Hospital,  between  the  year 
t  and  1837,  During  this  period  there  were  1,901  fra 
;                      treated  either  as  in-  or  as  out-patients,  and  of  this  x 

only  516  were  of  the  lower  extremity,  and  764  of  the  t 
These  figures  probably  indicate  more  correctly  than  the 
i  the  relative  proportion  of  fractures  occurring  in  the  t 

tremities. 

I  Fractures  of  the  Femur. 

j  These  fractures,  as  compared  with  those  of  the  other 

i  of  the  skeleton,  stand  in  the  adult,  about  fifth  in  the  oi 

frequency ;   in  infancy  and  childhood  about  second. 

*  Malgaigne,  TraitS  dea  Fracettre$  d  det  LuxationSf  tome  L 
ri    •  A  t  Lonsdale,  Praetieat  Treatite  om  Fracttiret. 
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140  fractures  noted  by  M.  Colon  at  the  Hospital  St.  Eng^nie  in 
one  year,  38  were  of  the  fore-arm.  The  next  highest  numbers 
were  26  of  the  femur,  and  21  of  the  clavicle.* 

Fractures  of  the  femur  may  occur  in  any  part  of  the  bone, 
and  include  every  variety  of  fracture ;  but  for  convenience  of 
description,  I  shall  first  treat  of  fractures  of  the  upper  end  of 
the  bone ;  2ndly  of  the  shaft ;  and  Srdly  of  the  lower  end. 

Fractu/res  of  the  upper  end  of  the  femur. — These  are  divisible 
into — 1,  fractures  of  the  neck  of  the  bone  within  the  capsular 
ligament ;  2,  fractures  of  the  neck  without  the  capsule ;  3, 
fractures  through  the  trocha.nter  major ;  and  4,  separation  of 
the  epiphysis  of  the  head  of  the  bone,  and  of  the  trochanter 
major. 

Intracapsular  fractu/res  of  the  femur. — Peculiarities : — 1,  they 
nearly  always  occur  in  the  old ;  2,  they  are  more  frequent  in 
females ;  S,  they  commonly  happen  from  slight  causes ;  4,  they 
rarely  unite  by  bone ;  5,  they  usually  result  in  great  lameness, 
and  are  not  unfrequently  fatal. 

According  to  Sir  A.  Cooper,  out  of  225  cases  which  he 
had  met  with  in  his  practice,  only  2  were  below  the  age  of  SO.f 
Of  28  specimens  of  this  fracture  examined  by  R.  W.  Smith, 
4  were  from  persons  below  the  age  of  50 ;  9  from  50  to  60, 
both  inclusive ;  and  the  ages  of  the  remainder  ranged  from  65 
to  90,  also  both  inclusive.^  Exceptions  are  occasionally  met 
with,  and  have  been  recorded  by  Morgagni,§  who  found  this 
fracture  in  a  woman  of  40,  who  had  sustained  it  in  her  youth ; 
by  Stanley,!!  in  a  lad  of  18,  and  by  Hamilton^  in  a  girl  of 
16,  and  in  a  man  of  25.  Neither  of  the  latter  were  cases  of 
diastasis,  for  in  one  '  the  direction  of  the  fracture  was  oblique, 
commencing  just  at  the  articulating  surface  of  the  head,  and 
ending  just  within  the  capsule.* 

Pathology. — Intracapsular  ftuctores  of  the  femur  present 
several  varieties,  both  as  regards  their  situation  and  direction. 
The  breach  of  continuity  may  take  place  close  to  the  head  of 
the  bone,  at  the  point  of  attachment  of  the  capsular  ligament, 

•  Holmes,  Surgical  Treatment  of  ChUdren's  Dieea^s 

t  Sir  A. Cooper,  On  Lislocntioiu  and  Fractttr  eg  of  the  Joinit,  edit  1842,  p.  135. 

X  Fracturet  and  Dislocations,  by  R.  W.  Smith,  p.  108. 

§  Moi^agni,  De  causis  et  sedibus  morborumf  epist  56,  art.  10. 

)|  Med.-Chir.  Trans,  vol.  xviii.  p.  256. 

f  HamiltoD,  On  Fractures  and  Dislocations,  3rd  edit.  p.  382. 
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or  at  any  intermediate  part.  It  may  be  transreree  in  dir«cbofi, 
more  or  Ii^aa  oblique,  or  impacted,  the  up[)er  end  of  th«  kmwi 
fragment  being  usually  forced  into  the  cancellous  tissue  of  tK* 
upper,  or,  lastly,  tliere  may  be  a  mutual  impaction.  JHwh 
discussion  has  arisen  as  to  the  possibility  of  partial  fractum 
of  the  neck  occurring;  the  affirumtiTo  bein^  muizitaiiied  by 
Co1I<;h,  Adams  and  Hamilton,  while  Robert  Smith  ifl  *  MttsM 
that  tlie  doctrine  lias  not  yet  been  proved  to  be  correct.'  TW 
integrity  of  the  ih'in  stratum  of  bone  which  InTests  the  iipp*r 
surface  of  the  neck  in  these  alleged  partial  fractures  has  bea 


Fio.  100. 


Fia.  110. 


^  <.*!.< 
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Two  Ticw*  of  itn  impact'rd  «xtriiciip«uliir  frftrtiirf*  of  the  errvix  ffmnri*.  iIm  i 
uD  ihf'  upp<^r  Biirfmce  of  tbe  tttck  not  being  vixiblc    (i-'tom   the   Mbmu  tt^  ^ 

Wrt^minsliT  Huapital.) 

attributed  by  Adams  t<>  its  havings  yielded  (without  breakiDfj 
the  force  which  fractured  the  h>wer  surface,  while  Smith  u ) 
opinion  that  the  fracture  is  not  visible  because  '  it  traTerws  Uk 
bone  exactly  where  the  neck  sprin;^  from  the  shaft  of  tlu 
femur.*  The  annexed  figures,  thou^'h  from  an  extracafMokr 
fracture,  illustrate  tliis  point.  Without  committing  tnyseif  to 
a  positive  opiuiou  as  to  whether  some  of  the  allege«l  examplw 
of  partial  fractuj-e  may  not  have  been  cases  of  conipli-te  firaotuit 
with  slight  impaction,  I  entertain  no  doubt  wbaU'vcr  of  U» 
jtossibility  and  occasional  occurrence  of  incomplete  fracture  rf 
the  neck  of  the  femur,  and  tJhe  cases  publishL-U  by  Tuan»el*  m 


*  Atc/ihm gin.  de.  Mfd.  3*  s£nc^  toL  it.  fu  77. 
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long  ago  as  1837,  as  well  as  tlio  moro  recent  one  of  Dr.  Jat;k- 
8on,*  are  incontestable  examples  of  this  lesion. 

The  immediate  injury  to  the  soft  parts  which  results  from  an 
intracapsular  fracture  of  the  femur  does  not  difi'er  from  that 
which  occurs  in  fractures  into  other  joints  :  the  capsnlar  liga- 
ment is  rarely  ruptured,  but  its  cervical  reflexion  is  near!}- 
always  torn  through,  either  partially  or  completely,  and  the 
amount  of  separation  of  the  fragments  and  of  the  shortenin^r 
of  the  limb  are,  to  a  certain  degree,  regulated  by  the  extent  of 
the  laceration :  there  will  be  also  gome  blood  and  an  increased 


Fia.  111. 


Fio.  112. 


FaiUe    joint    Alter   old  fraclnro    at   tfao  Bonv  aniuD  of  intnvcapsalar  fnctium 

neck  of  thn  fi-mor  within  tbo  caf«atc>.  of  thn  fonmr.     (t'lvm  SU  Qvorge't 

Tbe  pAticQt  diud  at  tb«  ago  of  qidoI^-  Hospital  Musotiin.) 

eiKht,  four  mutiLbs  after  fntctnra  of  the 
shaft  of  tho  ft-mur  with  gry:\l  dinjiliico- 
meat.  6t.  Grorge^  Ua^pital  Hfportu, 
ml.  IT.  (From  St.  Gooige'v  Hospital 
MosenDi.) 

quantity  of  synoria  poured  into  the  joint.  In  old-standing 
cases,  the  capsular  ligament  and  syno^nal  membrane  are  usually 
much  thickened  and  sometimes  partially  ossified  ;  sometimes  all 
movement  between  the  fractured  surfaces  is  prevented  by  their 
close  and  firm  union  by  fibrous  tissue  \  or  t!ie  fragments  may 
be  only  partially  united  by  elongated  bands  which  allow  of  the 
free  movement  of  the  lower  fragment ;  or  there  may  be  no  union 


*  Bott.  Med.  andSurff.  JoKmal^  vol  it.  p.  351.      See  also  WilliiiwnD  King 
in  (xtn/'t  HofpiUU  Jfqjorts,  Oct  IS14. 
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of  aoy  kincl,  but  a  false  joint,  the  broken  surface  of  the  Qpim 
fragment  being  hollowed,  out  and  ebarnat<?d,  so  as  to  form  • 
socket  in  which  playa  the  rounded,  smootli,  ebnmiited,  and 
shortened  stump  of  the  lower  fragment;*  or  each  of  the  wr- 
fitces  may  be  concavo-convex,  and  so  adapted  to  each  other  m 
tt>  admit  of  a  considerable  amount  of  motion  between  tiuai 
(Fig.  111).  Bony  union  in  this  fracture  is  rare,  and  by  fto&e 
has  been  considered  impossible ;  but  a  sufficient  number  af 
undoubted  cases  have  now  been  broujjht  to  light  both  in 
Europe  and  America,  to  plaee  the  fact  beyond  a  doabt.t  Sir 
A.  Cooper,  wlio  Hrst  pointed  out  and  fully  established  this  fiirt, 
docs  not  deny  the  possibility  of  bony  union  ;  but  he  uwrti 
that  it  requires  such  a  combination  of  favourable  circomstaneci 
as  is  very  rarely  met  with ;  thus  it  may  take  place  *  when  tlk» 
fracture  is  through  the  head  of  the  bone,  with  no  BeparatiM 
of  the  fractm-ed  ends;  when  the  bone  is  broken  withoot  iu 
periosteum  being  torn ;  or  when  it  is  broken  obliquely,  {nitlT 
within  and  partly  external  to  the  capsular  ligament/J  and  to 
these  we  may  add  when  the  fragments  are  impacted,  as  was  the 
ease  in  the  preparation  represented  in  Fig.  112,  or  when  Uuj 
can  be  kept  in  apposition  for  a  sufficient  length  of  time  under 
any  other  circumstances.  Now  although  it  is  the  separatioD  of 
the  fragments  which  undoubtedly  forms  the  chief  obstade  te 
union,  there  are  other  causes  which  conspire  to  the  now 
result ;  such  as  the  age  and  feebleness  of  the  patient^  and  Utc 
sutall  supply  of  blood  to  tlie  injured  parts.  *  The  bead  of  th# 
bone  receives  its  supply  of  blood  chiefly  through  the  neck  wui 
reflected  capsule,  and  when  bt>th  are  severed,  the  small  amoaat 
furnished  by  the  round  ligament  is  found  to  be  inaafficM*nt' 
Lastly,  the  long  confinemeut  in  one  position,  which  is  nMe»> 
sary  for  bony  union,  is  what  many  old  people  are  nnable  to 
bear. 

Causes. — The  immediate  causes  of  an  intracapsular  frsctun 
are  frequently  very  slight;  a  common  one  is  slipping  off  U^ 
curb-stone.  The  sudden  jerk  breaks  the  neck  of  the  bone,  titA 
the  patient  falls  to  the  ground ;  the  fall  being,  in  this  cwBt, 
a  consequence  of  the  fracture,  and  nut  the  caue«.     The  injun 

•  See  a  Rase  by  llie  writer  to  FiU/t.  Soc.  Trans.  Rc«umi  IfUO^'iO,  p.  352. 

t  Fur  ft  fiiU  account  of  tbc  various  9j)«cimen8  of  hoay  union,  nti  or  mppwii, 
aea  BataWum,  3rd  edit.  p.  SBd  et  i>eq. 

t  Sir  A.  Co')p»r,  On  IHJccationa  and  Fraetwm  «f  lit  JainU.  cdh. 
1842,  p.  137. 
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Ttiay,  however,  euHue  from  a  fall  on  the  great  trochanter,  or 
from  a  sudden  niovement  of  rotation    of  the  body  while  the 
.  limb  is   prevented  moving  with  it.     M.  Rodet,  by  a  series  of 
i  experimontB  on   the  os   femoris,  and  on  plaster  casts  of  the 
bone,   has    arrived   at   the  conclnsion  that  the   situatioii   and 
direction  of  the  fracture  may  be  predicated  by  a  knowledge  of 
the  direction  in  which  the  force  has  acted.   Thus,  a  force  acting 
vertically   will    produce    an    obliqiio  intracapsular  fracture;    a 
force  acting  from  before  backwards,  a  transverse  inti*acapsular 
fracture ;  one  from  behind  forwards,  a  fracture  partly  within 
and  partly  \vithout  the  capsule  ;  and  a  force  applied  ti-ansversely, 
a   fracture  entirely  without  the   capisule.*     My  eiperience  is 
confirmatory  of  the  general  accuracy  of  M,  Rodet*s  conclusions. 
Tlie  remote  or  predisposing  causes  of  fracture  of  the  cervix 
femoris,  and  the  connection  of  the  accident  with  old  age,  are  to 
be  songht  for  in  the  impaired  nutrition,  and  the  altered  chemical 
composition  and  direction  of  the  neck  of  tlie  bone  which  then 
prevail.     It  was  formerly  supposed  that  the  neck  had  become 
more  brittle  through  the  preponderance  of  the  earthy  material 
of  bone,  which  was  known  to  be  relatively  increased  in  all  bones 
as  age  advanced ;  but  Mr.  Bransby  Cooper  showed  that  the 
quantity  of  bone-earth  in  the  neck  of  the  thigh-bone  of  the 
aged   was   diminished  instead  of  being  increased :    thus,  the 
average  quantity  in   the   necks  of  five  middle-aged  bones  was 
50*1  i>er  cent.,  in  three  old  bones,  33'.5,  and  in  five  old  bones 
whose  necks  ha<l  b*»en  fractured  it  was  only  23*9  per  cent.   The 
shafts  of  the  same  bones  contained  respectively  56*7,  55*5,  and 
60*1  per  cent,  of  bone-earth. f    Too  much  stress  has  likewise 
been  laid  on  the   altered  direction  of  the  neck  of  the  bone, 
■which,  it  was  afiirmed,  became  less  oblique  as  age  advanced, 
till  it  formed  a  right  angle  with  the  shait.     Mr.  Canton  has 
shown  that  this  is  not  corrett,  and  that  the  obliquit)'  of  the 
neck  varies  very  slightly,  the  few  cases  in  which  it  has  become 
horizontal  being  altogether  exceptional :  the  cortex,  however, 
is  always  thinner,  and  the  cancelli  larger,  and  frequently  filled 
with  an  oily  fut.J    It  is  chiefly,  then,  to  the  change  of  nutrition, 
senile  atrophy,  with  sometimes  well-marked  fatty  degeneration, 
that  must  be  attributed  the  greater  frequency  of  fracture  of  the 
cervix  femoris  at  this  period. 

•  VExpiritnce,  14  mars  1844. 

t  Guy't  Hospital  JteporU^  1S46,  2Dd  seHes,  Tol.  iii. 

}  CbqUio,  Swyiail  and  Pathiiiogxcal  0b4«rvati<m*f  p.  33. 
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Sympttmta. — The  symptoms  of  an  iDtracapeular  frftctan^  o( 
tlie  femur  may  be  summarised  as  follows ; — Dcformit/  ud 
loss  of  power  of  the  limb,  ciepitua,  swelling,  ami  puin. 

1.  Deformity. — This  consists  of  an  nnnaturat  promineuoe  of 
the  hip,  a  fulness  of  the  groin,  and  a  sborteuiu^  and  rotattta 
outwards  of  the  limb;  aud  it  is  prodoced  bv  I  he  diawiag 
upwards  and  rotatiun  outwards  of  the  lower  fragiuent;  «i3r 
tlie  fulness  of  the  groin  is  partly  owing  to  the  broken 
the  femur  projecting  against  the  front  of  tlie  capsule 
partly  to  effusion  within  and  without  the  joint.  The 
of  shorteniuf^  varies  in  recent  cases  from  about  a  quarter  of  m' 
inch  to  an  inelij  und  where  there  is  no  impaction  it  cbb  he 
overcome  by  making  extension.  When  it  19  very  trifling  ii 
the  first  instance,  it  may  be  owing  to  a  temporary  |»aralysis  of 
the  muscles  from  contusion,  ur  to  impactiou  of  the  frajnnenti, 
or  to  the  direction  of  the  fracture  being  such  as  to  oppotte  tlw 
ascent  of  the  lower  fragment.  It  sometimes  happens  that  th«tv 
is  no  shortening  at  first,  but  that  this  symptom  makes  il^ 
ap{H>arunce  gradually  or  suddenly,  some  days  and  eren  vhI^| 
after  thp!  accident.  ■■" 

Sir  Bonjitmio  Bn^ie  iliwi^ted  a  cmu  in  wfaich  t)u<  c^rrjx  wM  ohUf»^ 
brolftiu,  and  in  vliich  tbc  upjter  paitof  the  bnne  prevented  tb«  Monrt  of  tb 
lower.  Mr.  SLfmltiV  al»3  roUtes  tbc  foU'^wiatf  camj:  *A  man  nfvd  4xiv  vu 
knocki-d  down  in  tliu  HtruBt;  lie  cuuipimiiv<l  nf  pnio  in  the  hip.  bul  tben  «« 
neitfai^r  Hbortening  nor  eveniion  of  tb«  litub,  and  itA  teventl  rantioiw  cncU  U 
execTiteJ  witb  perlect  freedom  and  {K>wer.  A  froctun*  vaa  a:>l  siupocivd;  ikr 
patient,  therefore,  was  merely  eon6ti«d  to  his  bad.  In  the  tif^h  wmk 
date  of  the  aoddent  he  died  from  annther  cauao.  No  trace  of  injury 
Id  ih«  parU  around  the  hip-jniot.  but  F,ma)l  effLuioag  of  blood,  ap[ 
recent,  were  discorernd  benenth  the  synnvinl  and  fibrous  Dteinbritnr^  1 
the  neck  of  the  fiMiiur,  alsu  beuudth  the  «TttoTial  membnuiv  ojiaiag 
ligatncntuDi  teres.  The  bend  and  neck  of  the  bone  were  tawMd  Ihrcfuirk  ll 
middle,  aud  iu  ench  portion  a  doik  line,  evideotiy  oooMaont-d  br  tbc  mBam*^ 
blood,  was  saao  extending  through  tbe  boim  at  the  basu  of  the  aecL^  X 
Nocture  was  discovered  extending  aloDg  this  line;  but  the  brnken  ssAm 
were  in  coDtoct,  and  the  synnvinl  nnd  Itbmiis  mernbram  covering  tbw  mti  4 
the  bono  wae  uninjured.  Jn  this  cft.te,*  Mr.  Stanloy  \t.Tj  pertin*rntlT  ivnuriA 
'if  an  attempt  had  been  made  to  wjdk  ot  the  eod  of  two  ur  eTen  thsvi  wwb 
from  the  accident,  a  »epftmtion  of  tb»  fractured  suifsctfe,  and  wama^mM 
shortening  of  the  limb,  would  have  been  the  nwulL*  ' 

The  sudden  occurrence  of  shortening,  then,  some  titsid  aftff 
the  accident,  must  be  ascribed  to  the  displacement  of  tbe  tn^- 
ments,  consequent  on  some  movements  of  the  limb  n-hlch  ban 
torn  through  the  hitherto  uninjured  periostenm  of  the  neck,  or 


MiidtL-u-CUruryica/  TritHMtiioni,  vol.  xitL  p.  fill. 
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^nlocked  the  serrations  of  the  fractured  surfiicea,  or  convert*?d 
k  partial  into  a  complete  fracture ;  while  the  gradual  shorten- 

Fg'  of  the  limb  is  owing  to  the  gradual  absorption  of  tlie  neck 
the  bone. 
The  eversion  of  the  limb,  which  is  ofl^n  spoken  of  as  ever- 
lion  6T  the  foot,  is  really  a  rotation  outwards  of  the  whole 
Hmb,  so  that  it  rests  on  its  outer  surface.  Thia  position  is 
riven  to  it  hy  the  powerful  external  rututor  muscles  of  the 
BUgh,  aided]  no  duubt,  by  the  natural  inclination  of  the  limb 
lo  gravitate  in  the  same  direction.  The  continued  eversion 
brhieh  sometimes  persists  afb^r  all  muscular  resistance  has  been 
iuspuiided  bj  the  action  of  anicsihetics,  can  only  be  accounted 
Ibr  by  the  interlocking  of  the  broken  extremities  of  the  frac- 
Ifcared  bone.  The  occasional  occurrence  of  rotation  of  the  limb 
Enwards  may  be  owing  to  the  fracture  having  taken  place  while 
the  limb  was  in  a  position  of  extreme  inversion,  the  fragments 
baviug  become  at  the  same  moment  ho  locked  together,  us  to 
iDountcract  the  action  of  the  external  rotator  muscles.  That 
|}ie  Bxation  of  the  limb  in  inversion  is  not  due  to  the  muscles, 
pa  proved  by  the  following  fact  recorded  by  R.  Smith :  if  exten- 
irion  be  made,  so  as  t-o  remove  the  deformity  and  restore  the 
jtength  of  the  Umb,  '  as  soon  as  the  extending  force  ceases  to 
»«t,  though  the  limb  is  again  shortened,  the  foot  will  be  found 
io  remain  everted.** 

2.  LiMM  of  power  in  the  limb. — When  a  person  has  fiuctured 
bis  cervix  femoris  by  a  fall,  or  has  fallen  in  couae(|uence  of  the 
fracture,  he  is  UHually  unable  to  rise,  aud  should  he  succeetl 
^  doing  so,  he  again  falls.  There  are,  however,  some  noiablu 
exceptions,  iu  which  patients  have  not  only  risen  from  the 
ground,  but  walked  after  the  accident.  These  peculiarities 
sre  difficult  to  account  for;  some  have  attempt.cd  to  explain 
-them  on  the  supposition  of  an  interlocking  of  the  fragments, 
«>ther8  of  impaction  ;  and  others,  again,  of  the  resistance  offered 
Tjy  the  uninjured  [wriosteum  of  the  neck  of  the  bone;  but 
against  all  these  hy[>otheses  must  be  placed  this  fact,  that  loss 
of  power  of  the  limb  sometimes  exists  without  displacement  of 
the  fragments,  and  a  considerable  amount  of  power  has  been 
observed  with  displacement.  Usually,  the  want  of  voluntary 
power  over  the  limb  is  complete,  and  passive  movemente  are 
attended  with  pain  and  dijficulty. 


VOL.  u. 


*  R.  Smith,  op.  cit  p.  2|. 
'6  I 
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3.  Orepitvf. — Tliis  is  a  symptom  which  i«  hy  no  meaiu  t-i-ii 
evoked,  and  its  iibscnce  doi^s  not  prov«  the  iHin-*'xuiU'i:rf  <t 
fracture,  tlioTigh  ite  presence  is  concUisive  in  its  favonr.  Thi> 
tire  several  circumstances  which  may  prevent  it<  being  felt :  nu 
of  these  \n  the  drawing  up  of  the  h>wer  frajrmeut ;  hence.  Sir  A, 
Cooper  direct*  the  limb  to  be  first  drawn  do>m,  and  then  n>^mU 
But  this  will  not  always  bring  the  fractured  surfaces  togeili 
for  the  trochnnteric  fragment  may  catch  on  the  acetabular  i 
and  push  it  before  it ;  or  the  fragments  may  be  impacted 
thus  move  together  with  ilte  rotation  of  the  liuib ;  or  the  nai- 
cles  may  strongly  resist  the  efforts  of  the  surgeon  to  itrMJoty 
crepitus.  *Oue  thing,'  observes  Hamilton,  *  we  ought  nevw  to 
forget,  namely,  that  by  extraordinary  efforts  to  obtain  a  creyam 
we  may  lacerate  the  capsule,  or  produce  a  displacement  of  the 
fragments  which  we  never  can  remedy,  and  which  without  tq^ 
unwarrantable  manipulation  might  never  have  occnrrod.'        H 

4.  StBcUing  and  pain. — There  is  rarely  much  swelling  in  lliii 
a^ident,  and  only  a  moderate  amount  of  pain,  while  llie  limli 
is  at  rest;  but  all  movements,  especially  those  of  rotation,  ift 
attended  with  considerable  suffering.  The  pain  is  mtHtt  MtJ 
the  groin  and  behind  the  troch  inter,  and  is  increased  by 
sure  in  these  situations. 


Fraclurex  of  the  cervix  femorU  external  to  the  capsuhir  tvfa 
— There  are  three  principal  types  of  extracapsular  fructore 
tlie  feuiur,  depending  chiefly  on  the  degree  and  direction  of  tk 
force  which  produced  them.  In  the  first  and  rarpst  type,  lb» 
bone  is  separated  into  two  fragment*  only,  by  a  fracture  wbid 
passes  through  the  neck  of  the  bone  obliquely  at  its  bas«,  tW 
i.-*  bounded  above  and  below  by  the  two  trochanters,  and  anti* 
riorly  and  posteriorly  by  the  inter-trochanteric  lines,  with  wiici 
it  is  parallel.  The  fracture  may,  however,  he  nmre  hori2<mtil 
in  direction,  in  which  case  it  will  pass  through  the  trochanto 
major,  which  will  thus  be  separated  into  two  portion*— tit 
upper  remaining  with  the  neck  of  the  femur,  and  the  lower  wili 
the  shaft  of  that  bone.  K«'re  too  may  be  placed  those  oblii|« 
fractures  of  the  neck  of  the  femur  which  have  been  descriM 
by  Sir  A.  Cooper  as  being  portly  within  and  partly  without  t^ 
capsular  ligament. 

In  the  second  type  of  fracture,  which  is,  perliaps,  the  bh* 
common,  the  bone  is  divided  into  three  iragments:  tbefint 
formed  by  the  head  and  neck ;  the  second  by  the  greater  ftA 
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of  the  troclianter  major;  and  the  thii*d  by  the  shaft  of  the 
bone  and  a  smut]  pctrtion  of  the  trrtohanter.* 

Tlie   fracture  wliu'h  separates  this  procesa  from  the  other 

fragrnents  usually  bpgins  near  the  centre  of  the  summit  of  the 

great  trochanter,  passes  downwards  and  inwju-ds,   and  termi- 

•  nates   eithor  above  or  below,  or  passes  diret;tly  through   the 


Fia.  118. 


Fis.  114. 


m'-r 


TETlmrftpsiilftr  impacleii  nrartiirp  of  cervix  PnBlivrinr  vipw  of  tli.'    -..i 

frninrN  vith  sppiirMion  of  tlifl  trorlinn-  (From   tliB  HuMiim  iW    *■ 

ter.     (FruBi  the  Museam  of  Westmio*  Hospital.) 
tftvT  HuHplud.) 

lesser  trochanter.  In  the  third  type  there  is  more  or  less  com- 
minutiou  of  the  trochauteric  fragment,  and  not  unfrequtntly  a 
detachment  of  the  trochanter  miuor. 

Robert  Smith  expresst^s  liis  belief  that  all  extra capsulfir 
ftuettires  are  in  the  first  instance  impacted,  and  that  all  im- 
pacted fractures  are  necessarily  accompanied  by  a  fracture 
traversing  some  port  of  the  trochanteric  region.  This  is  doubt- 
less true  of  the  majority  of  extracapsular  fractures,  but  there 
are  some  exceptions,  as  in  the  specimen  referred  to  by  Hamilton 
in  Dr.  Matters*  collection,  where  the  neck,  having  been  broken 
close  to  the  inter-trochanteric  lines,  has  apparently  slid  down 


•  See  A  very  pliiloflophical  Account  of  thrae  extracapsular  frnrtiires  by  Dr. 
Alex.  Ogston,  in  the  Medical  Time$  and  OaaiU,  Majr  15,  180P,  p.  610. 

3ia 


852     INJURIES  OF 


upon  the  shaf%  about  one  inch,  at  wbioh  point  it  if  finnh 
united  hy  bone.  80,  ii^in,  in  those  specimens  of  rerj  •lisfal 
impitction,  which  have  bt.'en  considered  by  some  a«  exanpka  at 
partial  fracture,*  uo  trace  of  anything  like  a  crack  or  finew*  is 
to  be  c1isc(>rei*ed  on  the  trochanter.  Thei-e  is  a  rare  rarietv  of 
extntcapHulur  fi-acture  occasionally  met  with,  in  which  tlw 
lower  fragment  penetrates  a  short  distance  into  the  upper. 

These  extracapsular  fractures  present  a  remarkable  oontiMl 
to  the  intracapsuhir  in  their  subsequent  progress,  inasmiieh  m 
bony  union  is  the  rule  instead  of  the  exception  ;  neverthele».  h 
is  a  slow  process,  and  the  ccnBolidation  of  the  troohant4m  jb 
the  shaft  takes  place  lung  beftire  that  of  the  opposed  sar&rai 
of  the  fractured  neck  and  of  the  shaft.  The  great  exubenuKv 
of  osgitic  dei>o8it,  which  frequently  takes  place  in  the  angi- 
hourhood  of  the  trochanters,  is  supposed  to  hare  rvlstiiv 
to  the  comminution  and  separation  of  the  fragments  of  Uv» 
processes . 

Oiusee. — The  most  common  cause  of  the  fracture  ift  a  &11  froo 
a  hei|^ht,  or  with  great  violence,  on  the  trochanter  major ;  thb 
first  breaks  the  neck  of  the  bone,  whieJi  is  then  driren  vatt- 
the  cancellated  tissue  between  the  trochanters,  and  acts  like  t j 
wedge  in  splitting,  or  even  detaching  entirely,  one  or  bntb 
these  processes.  The  distajice  to  whieh  the  neck  of  the  fprnara 
driven  uito  the  caneelU  of  the  ahai't,  as  well  as  the  angle  wfaiGhj 
it  forius  with  Uie  latter,  varies  in  accordance  with  the 
and  direction  of  the  applied  force. 

'  If  the  force  bu  uot  been  veiy  gr^t,  the  neck  of  Uw  fiBmor  rMnnna  1 
in  between  the  trocbasters,  tad  one  or  both  of  theae  proown*  an  »^  < 
from  the  shnft ;  but  if  tlm  tibroun  atructuraa  before  iltuded  to  fvfaidi  fan<at 
the  whol^  of  th«  Irtichontcric  region)  hiTe  not  bneii  iajured,  the 
portiDOs  of  the  trochaatcFB  aze  fltiU  held  tirmlj  in  their  pUcua^and  tho  iotp 
cervix  does  not  become  luoaenod  ;  but  if  the  force  has  bftMi  cuOkidMaUet  i 
impulse  proloa^ed,  the  bone  id  &  etatc  of  «4^e  atrophy,  or  i^  ■ 
happens,  the  patient  in  eudeavuuniig  to  rijw  falls  a  aecood  time,  tbn,  1 
them  circumBtancfS,  the  trochantera  are  not  011I7  brokra  from  the  •haA  <d  tk 
femur,  but  arc  ao  fiir  displaced  and  separated  from  their  connection  wii& 
•oft  parts,  that  the  cavity  or  socket,  as  it  were,  into  which  ibe  superior  . 
moot  has  been  received,  is  destroyed.  The  Unpacted  cervix,  thus  tU 
longer  opposes  the  ascent  of  the  inferior  fragment,  and  the  case  then 
the  characters  of  the  ordiaorj  extracnpwlor  fracture^  with  grcak  ikar1ai«(  1 
tho  limb.'  t 
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Symptoms. — The  symptoms  of  this  accident  rery  closely  re- 
eemble  those  of  an  intracapsular  fracture.     In  both  there  ib 
shorteuing  and  rotation  outwards  of  the  limb,  with  more  or  lees 
loss  of  power,  alteration  in  the  position  of  the  great  trochanter 
(which  ia  nearer  the  iliac  crest  and  more  posterior  than  natnral), 
occasional  crepitus,  swelling  and  pain.  At  the  same  time  it  mnst 
be  obvious  from  the  foregoing  remarks,  that  the  sympt-oms  will 
vary  somewhat  in  accordance  witli  the  impaction  or  non-impac- 
tion,  or  degree  and  angle  of  impaction,  of  the  fragments.     It 
may  t>e  stated  genemJly,  that  the  more  complete  the  impaction 
(using  the  term    strictly  in  the  sense  of  tixation),  the    lesa 
obrious  will  be  the  signs  of  fracture,  and  the  more  liablt'  the 
injury  to  be  mistaken  for  one  of  a  different  nature  ;  especially 
Trill  this  be  the  case  where  the  impaction  is   slight,  and  the 
neck  deTiates  but  little  from  its  natural  angle.     On  the  contrary, 
in  proportion  to  the  separation  of  the  fragments,  so  will  all  the 
symptoms  of  a  fracture  of  the  neck  of  the  bone  be  moi-e  marked, 
and  the  nature  of  the  injury  less  doubtful.     Thus  the  limb 
may  be  shortened,  from  an  inch  and  a  half  to  two  inches  or 
more,  but  can  be  drawn  down  to  the  same  length  as  the  other ; 
the  rotation  outwards  will  be  greater,  the  crepitus  more  mani- 
fest, the  detached  trochant^^ric   fragment  more  displaced,  the 
pain  and  swelling  greater,  with  sometimes  visible  bruising  of 
the  soft  parts  about  the  hip  and  ui>per  part  of  the  thigh,  and 
complete  heiplesaness  of  the  whole   limb.     In  complete  impac- 
tion, the  shortening  of  the  limb  varies  from  a  qunrter  of  an  inch 
to  an  inch,  and  cannot  be  diminished  by  traction  ;  the  eversion 
xB  usually  less  than  in  non-impacted  fracture,  and  often  very 
alight.     Crepitus  cannot  be  elicited  by  rotating  the  limb,  the 
head  of  the  bone  can  be  made  to  move  freely  in  the  acetabulum, 
and  the  trochanter  move*  with  it,  though  on  a  shorter  arc. 
This  process  is  also  nearer  to  ih&  crest  of  the  ilium,  and  the 
limb  in  general  lacks  that  appeaiunce  of  helx>lessness  which  ia 
seen  in  the  other  varieties  of  this  accident. 

Inversion  of  the  limb,  which  has  been  already  alluded  to  as 
a  very  rare  occurrence  in  intracapsular  fi-acture,  is  met  with 
occasionally  in  fractures  witlioutthe  ctipsule.  In  the  dissection 
of  these  cases  it  has  been  observed  that  the  inferior  fragment 
is  MJways  in  front  of  the  superior;  but  this  is  evidently  merely 
the  effect,  and  not  the  cause,  of  the  inversion.  It  has  also  been 
observed  that  the  direction  of  the  fi-acture  hu«  been  such  as 
to  detach  the  posterior  part  of  tlie  great  trochanter,  and  the 
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whole  of  the  lesser  troehanter,  with  their  muscles  either  ti  1 1 
separate  fragment,  or  as  a  part  of  the  aoetabuhiT  fragment — tkn 
cutting  off  the  iutiuence  of  these  masclcs  from  the  limb.  Thm  I 
has  been  considered  sufficient  to  account  for  the  s/mptucn  u  { 
question,  but  against  this  assumption  must  be  plact?d  tkr 
notable  facts,  that  inversion  of  the  limb  has  been  otel  vii^' 
whei'e  there  has  l>eeu  no  separation  of  the  trotrhaDters,  jumI  Uut 
it  sometiuies  occurs,  as  already  stated,  in  iutracapsular  &v- 
ture.  I  concur,  therefore,  iu  opinion  with  Professor  South, 
that  the  influence  of  the  muscles  in  producing  invernoa  a  bat 
seconduT}',  the  lower  fragment  being  probably  thrown  br  Uvt 
violence  which  produced  the  fracture  into  a  position  faTiMnkk 
for  the  action  of  the  internal  rotators.  The  chief  itttens 
attaching  to  these  cases  is  in  a  diagnostic  point  of  view,  aa  thij 
are  apt  to  be  mistaken  for  dislocation  (see  Dislocatiovb  m 
THB  Hip). 

Diagnogitt. — The  accidents  which  are  most  liable  to  be  cm- 
founded  with  fractures  of  the  neck  of  the  feniur,  are  cwten 
fraetures  of  the  pelvis — dislocations  of  the  head  of  the  teotm 
upon  the  pubes — and  severe  contusion  of  the  hip; 
among  diseases  may  be  named  chi-ouic  rheumatic  arthritis,' 
absorption  of  thn  neck  of  the  thigh-bone,  and  paralyxis.  Tbe. 
particular  lesions  of  the  pelvis  which  most  nearly  resfmbUsl 
tures  of  the  cervix  femoris  are  fractures  of  the  acctabnhu.' 
The  bottom  of  this  cavity  may  be  driven  into  the  pelvis,  tog«tW 
with  the  head  of  the  femur ;  or  a  portion  of  its  margin  m»y  1 
broken  off,  so  as  to  allow  of  the  esttipe  of  the  head  of  the  ! 
upon  the  ilium  ;  or  lastly,  it  may  be  broken  without  hwrin^  id 
fragments  displaced.  Each  of  these  fractures  gives  tw 
symptoms  which,  in  one  case,  may  resemble  a  dislocvtioD  i 
femur;  in  another,  a  fracture  of  tlie  neck  of  that  bone. 
two  first  there  is,  in  fact,  a  real  dislocation,  consequent  oa  ' 
fracture ;  and  it  is  this  complication  which  renders  tlut 
nature  of  these  injuries  oftentimes  so  obscure.  Thus 
will  be  shortening  of  the  limb,  with  inversion  or  erenkio, « 
the  case  may  be ;  more  frequently  the  former,  and  so  man 
nearly  resembling  a  dislocation  ;  but  then  there  will  be  crepilu 
the  power  of  restoring  the  length  of  the  limb  by  traction,  sad  Ik 
return  of  the  shortening  when  this  is  discontinued — all  whici 
are  characteristic  of  a  fnictun*.  In  the  fructures  of  the  metU- 
bulum  without  displacement,  the  symptoms  likewise  very  cIomJ; 
simulate  thoao  of  a  tVacture  of  the  neck  of  the  femur,  tike  thatstot 
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of  shortening  of  the  liiub  and  of  crepitus  being  tlie  onlj.  differ' 
«nce  ;  and  tht-Bc  sympt^JUis,  we  have  seen,  are  not  always  present 
in  thia  injury.  The  diagnosis,  then,  of  these  several  injuries, 
ia  by  no  means  easy,  though  not  impossible  ;  and  t4>  tbis  we 
may  sometimes  be  guided  by  the  history  of  the  accident,  the 
age  of  the  putieut,  unil  the  mixed  cbaiucter  of  the  symptoms. 
Pnw^tioally,  perhaps,  a  mistake  of  diagnosis  id  of  uo  great 
moment,  as  the  treatment  is  nearly  the  same  for  all  of  these 
accidents,  and  it  may  be  observed  that  the  real  nature  of  some 
of  them  was  tmly  disiTOvered  after  death. 

The  symptoms  by  whicha  disloL-ationof  thebesulof  thefemur 
upon  the  pubes  may  be  distinguished  from  the  fracture  in 
question,  will  be  poiut^jd  out  when  treating  of  that  dislocation. 
A  severe  contusion  of  the  hip  more  nearly  resembles  a  fracture 
than  would  at  fi^rst  sight  be  imagined ;  thus,  there  may  be  pain, 
swelling,  ecchjTnosis,  eversiau  of  the  limb,  with  loss  of  power, 
and  altered  position  of  the  great  trochanter;  and,  though 
crepitus  and  shortening  are  wanting,  we  have  seen  that  these 
symptoms  are  sometimes  wanting  in  fracture.  In  all  injuries 
of  thia  ambiguous  character,  time  and  rest  eventually  clear 
away  doubt;  still,  as  pi'olonged  uucertainty  is  undesirable, 
cliloroform  sboulil  be  administered,  and  a  careful  examination 
made  while  the  patient  is  under  its  influence.  Should  a  {racture 
exist,  crepitus  may  perhiips  l>e  elicited,  ^id  on  the  recovery  of 
the  patient  from  tlie  amesthetic,  the  Hmb  will  probably  be  found 
to  liave  become  shortened;  on  the  contrary,  should  the  limb 
preserve  its  normal  length,  should  it«  movements  be  found 
perfect,  and  unaccompanied  by  crepitus,  we  may  infer  the  nou- 
existeuce  of  iracture. 

ChTfinic  rlietimatic  nrihritis  pvt^n  rine  to  Hymptams  wlitch  vsry  cl^w^ly 
rPsnoUo  tliofH!  of  a  fnu'Ciire  of  the  cervix  feDioru,  aa  ex^mplitieil  in  tlin 
follou-jn^  CAMe :  'A  woiuiui  of  julvanteil  age  was  admitted  iuto  the  RwOitiioiwl 
Hospital,  having  (ftistaintd  aii  iDJiirT  of  tbe  hip  (rom  a  TbU  upon  tho  truchanlAr. 
On  esamination  (the  piiticnt  hnring  been  placed  in  the  horizonUil  p4i-<turo),  the 
affetU'd  limh  whs  found  to  be  one  inch  shorter  than  the  sound  one ;  the  foot 
DftiM  evertt^ii :  llttxin};^  tfae  tht^h  upon  th«  abdomen  caiiwd  conmdi-mhU>  pniu ; 
And  the  pRtJ<'nt  wfu>  unable  lo  nivo  tho  beol  from  tliv  bed.  Froni  thefm 
^ympluuis  it  vrnn  aimpecled  that  the  neL-k  uf  the  femur  had  Iweu  broken ;  upon 
further  exBmioatioQ,  however,  it  was  found  impossible  to  pruduce  cmpitiM,  or 
lo  restore  the  limb  to  its  natural  h'n^th  by  extension;  he.nce  it  brtcsme  erideut 
that  the  CAite  waa  one  either  of  inipHCti>d  fmcturu  of  th^e  neck  of  tho  fomur, 
or  of  contuMnii  of  a  jnint  pn.'viimMly  the  a^Jit  of  chronic  rhnuinattHiu.  Upon 
beiog  que^ttioneii,  ihv  vmtnaii  HtalHt!  tlnil  bhu  had  fur  a  long  pi^riod  antfered 
£rom  pain  and  stifibeaB  in  the  bip-joint;  thnt  thd  pain  waa  more  dlstrewijif 
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8S! 

in  wet   wtather   and  towsrda  BTeninfr,  but  wm   rUatm]    bj  n  niel.t'*  mI:  i 
tlwt  «be  had  gmdiiall)-  becomft  lame,  ind  bad  been  for  some  time  u4't:j:i4  m 
tniike  use  of  a  stick  wbeu  walking.     Tbe  ca«e  vu  thneforr  wppnavd  to  hi  ■ 
nf  contiiBion  <if  the  hip-jutnl  cx>mbined  with  cbrmiic  rbfiumati>m,  and  iW  tw 
proved  tbe  corrftctiu^i  of  tbe  diagnuBU.*  * 

The  change  of  form  which  the  head  and  neck  of  the  boof  vd- 
derj^o  ill  theae  cases  is  well  scon  in  the  accouii»aDTiiipr  enj,'taTiBe. 
In  the  above  case  the  history  showed  that  the  diBease  had  i-xuM 
prior  to  the  accident,  and  the  dia^rno^is  was  therefore  simpGM ; 
hut  it  not  un frequently  huppons  that  the  morbid  change* — ti» 
j.,g  JJ.J  interstitial  absorj»tion  of  the  nerk 

of  the  thigh-bone,  the  altentice 
of  the  an^^^le  wliich  it  forms  wl-' 
the  shaft,  the  flutt«Tnln[^  and  >  i 
pansion  of  its  head — and  the  rvc- 
soquent  6horf4»nin!f  of  thf  lio^ 
and  lameness,  are  6rst  Dct  np  bj  1 1 
blow  or  fall  on  the  great  trodua- 
t«>r;  iind  it  nmy  become  a  qneskim 
at  a  future  time  whether  the  htm 
was  not  really  broken,  tbe  Datim 
of  the  injury  hftring-  been  oTcr- 
looked  or  mistaken.  A  careful 
iK  examination  shortlr  after  tbe  acti* 

^  ''.^P*  dent  win  seldom  fail  to  diwoffr 

iDtawtitifti  ahsorption  of  the  cerrii    >*«  ^^^*^  natnro ;  but  oW  euM  l4 
fctnori».    (From  th#  MoMim  of   interstitial  absorption  of  the  neck 

W«timn»ttr  Hoiptal.)  r  .v      r  j-  n        -  . . 

of  the  femur,  followuig-  n  Wnw  o« 
the  trochanter,  cannot  always  be  diatiu^oiisbed  from  old  fractarw 
of  the  same  part.    Ordinary  hemiplegia,  or  jwimlriHs  of  the  Icwei 
extremity,  can  scarcely  be  mistaken  for  a  fracture;  yet  oertau 
cases  of  infantile  paralysis  bear  some  resemblance  to  it ;  tbm, 
a  child  while  ranning  about  will  suddenly  fall  down  and  com- 
plain of  being  hurt,  and,  being  put  on  his  feet,  it  is  ftntud  be 
has  lost  the  use  of  one  leg.     After  a  time  the  limb  beoooM 
shortened  and  everted,  and  the  prominence  of  the  trttehaata 
on   that    side    is    diminished.     A|*art   from  the   rai^new  nf  a 
fracture  of  the   cerrix  femoris   in  a  young   child,  it  mnart  be 
remarked   that  most  of  the   above   symptoms   only   mantfoxt 
themselves  some  months  after  the  attack  of  paralysis,  and  arr 
the  result  of  atrophy  of  the  limb,  whioh  ceases  to  grow  at  the 

*  Smith,  Oh  I^ctmrvjt  and  ZWoMfa'oM,  p.  USL 
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same  rate  as  the  sound  one.  Examined  immediately  after  the 
fall,  it  will  be  found  to  be  simply  paralytic,  and  there  will  be  an 
absence  of  all  the  usual  symptoms  of  fracture.  But  if  certain 
accidents  and  diseases  bear  some  resemblance  to  a  fracture 
of  the  neck  of  the  femur,  so  may  this  injury  be  sometimes  un- 
accompanied by  many  of  the  symptoms  which  ordinarily  cha- 
racterise it.  An  example  of  this  was  given  at  page  848,  and 
it  may  be  remembered  that  the  true  nature  of  the  lesion  was 
only  discovered  after  death.  There  are  no  signs  by  which  such 
an  injury  could  be  recognised  during  life :  the  mode  in  which 
it  happened,  the  age  of  the  patient,  and  the  pain  within  the 
joint,  might  lead  to  a  suspicion  of  its  nature,  but  nothing  more. 
Such  cases,  however,  are  so  rare,  that  nothing  more  need  be 
said  respecting  them ;  but  they  suggest  great  caution  in  regard 
to  the  treatment  of  doubtful  cases. 

Tablb  to  Assist  ts  the  Diagnosis  of  Intra-  and  Extracapsuuir 
Fractures  of  the  Femur. 


1 

1        IntracftpSBlAT  Fncture. 

i 

Rxtncapmlar  Fractare. 

£xtrBcap«Hlar  Impacted 
Fractnre. 

'      1 

Canse. — Oft«D  slight 

Falls    on    the  trochanter 

Falls  on    the    trochanter 

. 

or  imUrect 

with  groat  force 

with  moderate  force 

2 

Age.  —  Rare     before 

Not  peculiar  to,  though 

Ditto 

i 

fifty 

more  common  in  the  aged 

1     3 

Sex.  —  More  frequent 

Kelative     frequency      in. 

Ditto 

1 

in  females. 

males  and  females  not 
determined 

4 

Shortening. — Not  ex- 

An inch  and  a  half  to  two 

Not  exceeding    an    inch. 

ceeding    an    inch. 

and  a  half 

Cannot     bp    overcome 

Can  be  removed  by 

Ditto 

vilbout     ufiing      great 

moderate  extension 

force 

but    recurs    when 

this  is  remitted 

5. 

Position  of  thp  limb. — 
It  restfi  on  its  outer 
side 

Ditto 

Inclination  outwards  less 

6. 

Position    of  trochan- 

Nearer    the   iliac    crest, 

Jfenrer    the    iliac    crest, 

ter.  —  Nearer    the 

often      deteched,    does 

moves  with   the  shaft. 

iliac     crest      than 

not  move  with  the  shaft 

and   the   head   of    the 

normal,  moves  in  a 

bone  moves  with  it 

smaller    arc,  head 

of  the  bone  docs 

not  move  irith  it 

7. 

Crepitus.  —  Difficult 
to  detect                    1 

Crepitus  readily  detected 

None 

8. 

Helplessness.— Oreat  ' 

Ditto 

Limb  less  helpless 

9. 

Fain. — Generallymo- 
•  derate                       i 
Bruising. — Generally  ■ 

Often  severe 

Generally  slight 

10. 

Frequently  evident 

Not  generally  evident 

none                         i 

1 
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Prognosis. — ^Whether  a  fracture  of  the  neck  of  the  femor  V 
situated  within  or  without  the  capsular  ligament,  the  |irQfnK)«» 
must  always  he  guarded ;  lanieueas,  in  a  jpreat«r  or  le«a  degm*. 
is  ineTitablc  in  both  varietiea ;  but  the  dan|i:er  to  life  ii  tu>t 
small,  especially  in  the  extracapsular  fracturee  of  the  agvd«  tlw 
chief  causes  of  death  bcinnf  shock,  irritative  fever,  or  gr»il<iii 
exhaustion  of  the  vital  powers. 

With  reference  to  the  pryportion  of  tlenths  to  recoreries,  the  uhle*  rf  like 
Hutel  Uitiu  show  a  mortiility  of  nonrly  nne-lhirf:  but  thw  U  eTidBnthr  r." 
tut>  bi((h,  mill  if)  attribiibible,  according  tn  MiilgiU(rri«t  to  tb«  trattnufnt  pi.- 
in  thnt  ioHtitulion.     The  peiiud  at  which  tieatb  ensuot  will   htt  " 
followinff  unalysU  of  sixty  specinn-as  oi   Trnctuml  cenfix,  ciwiai 
MitMoutiis  uf  thy  Ru-biijond  Hofipital  tinii  the  RichmoDil  Srhiw:*!  nf  \i 
DubUu,  ftud  described  by  l>r.  It.  W.  Siuith.     Of  tbe«e  sixty  epeclni' 
two  vrere  PttUAtcd  wilhui  the  CHiwular  li^'ament,  and  cwBiity-eijfht  vishottl,! 
of  the  iDdtvidusU  from  wboin  the  funuer  we-rc  taken, 

1.1  died  within  2  monthA. 

10  „        „       1  lunnth. 
6    „         «      2  wut'k*. 

Of  the  subjects  of  extracapsuhir  frat>ture| 

ID  died  within  2  uionlhn. 
17    „        „        1  moDth. 

1 1  „       „       2  week*. 

Tlie  aWe  tables,  which  are  gathered  from  ha^pitnl  and  workhnoM  pndbr, 
probnbly  ^ive  A  too  unfavourable  riew  uf  the  result*  of  tbiji  aeddent,  m4  i 
the  statistics  of  private  practice  could  be  obtained,  it  would.  I  br liirt*,  itum  t 
more  favdurable  aapwrt.  Tlie  union  of  a  fracture  of  the  neck,  fTt«nial  to  tip 
capsular  ligament,  takes  place  quite  as  readily  as  that  of  Lbn  abaft  of  lb*  )hmk 
and  provided  the  Age  of  the  patient  is  not  extrutne,  or  the  hralth  impatn^f  t 
the  accident  caused  by  ^rreut  rlolence,  a  more  fWroumble  prcigiuMia  oma  U 
given  tbuu  the  above  tigLtrcs  would  indicate. 

Fraciures  of  the  femur  through  iiie  trochanter  major, — *  Obliqur 
fractures,'  observes  Sir  A.  Cooper,  *  sometimefl  Uiipiieu  throngii 
the  tnxrhanter  major,  without  implicating  the  neck  of  the  boM.' 
'  The  first  case  of  this  kind  I  ever  saw,'  he  continues,  *  m*  la 
St.  Tliomas's  Hospital,  about  the  year  1 786.  It  was  sapptanl 
to  be  a  fracture  of  the  nock  of  the  thigh-bone  within  the  cspstde. 
and  the  limb  was  extended  over  a  pillow  rt->lleil  under  tlw  kiw*- 
with  splints  on  each  side  of  the  limb,  by  Mr.  ("-line's  directifi 
An  ossific  union  succeeded  with  scarcely  any  defumii^,  exc 
that  the  foot  was  soinewlmt  everted  ;  and  the  luan 
extremely  well.  When  he  was  to  be  disohur^^fU  from 
hospital,  a  fever  attacked  htm,  of  which  he  died :  and  up 
dissection  the  fracture  was  found  through  the  trochanter  i 
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and  the  bone  was  united  with  very  little  defoiinity ;  so  that  hia 
limb  wonhl  have  been  equally  useful  »&  bofore.'  This  fractm*e 
appc'ars,  from  the  engraving,  t<j  be  situated  just  below  the 
anterior  inter- trochanteric  line,  and  to  intersect  the  trochanter 
near  its  centre,  leaving  part  of  this  process  connected  with  the 
neck  of  the  bone,  and  the  other  part  with  the  shaft. 

Its  distinguishing  marks  are,  *  a  fixed  state  of  the  upper  part 
of  the  trochanter,  whilst  it«  lower  part  obeys  the  motion  of  the 
thigh-bone ;  eversiou  of  the  foot,  and  the  very  perct-ptiblo 
altered  position  of  tlie  trochanter  major ;  crepitus  felt,  if  a  rather 
free  movement  be  made  of  the  upper  part  of  the  limb,  and  very 
little  diminution  of  its  length.  But  when  the  fracture  happens 
below  the  insertion  of  the  principal  rotatiiry  muscles,  the  lower 
portion  of  bone  is  much  niised  by  the  action  of  the  gluteus 
xnaxinius,  and  the  limb  becomes  very  much  shortened  and 
deformed  at  the  place  of  union  by  exuberant  callus/  The 
treatment  need  not  differ  from  that  which  is  proper  for  fractures 
of  the  neck  of  the  femur. 

Separatum  of  the  epiphygvf  of  the  caput femorig. — 'Fractures 
of  the  neck  of  the  femnr,'  observes  Holmes,*  'are  hardly  known 
in  childhood,  and  the  upper  epiphysis  is  so  small,  and  lies  so 
completely  within  the  hip-joint,  that  its  disjunction  is  uidtnown, 
except  perhaps,  in  the  fcetus.* 

So^em]  supp<it«(l  uxamples  of  tliLa  acciileot  have,  however,  been  rerordcd ; 
one  by  8niith,t  which  happened  to  a  boy  leu  yearn  of  age,  who  hwi  fulliin  out 
of  ft  iirat-tloor  window  upon  his  left  liip.  The  limb  was  sU^^btly  InrrtMl  ou(, 
but  etarcely  at  all  shdrtenid.  Thfi  thigh  could  he  readily  moved  in  any  dinKtlun 
without  much  pnin,  but  on  beadiiiK  the  limb  and  rotatinff  it  outward?,  a  very 
diadnct  dummy  aoni^tion  v/at>  {wqu^ntly  Mi,  apparently  within  the  joint,  as  it 
otM  articiiliir  suifaco  hnd  i>lip]H-d  olF  anotbur.  This  watt  regarJed  buLh  by  Mr. 
South  and  Mr.  Green,  as  an  txainple  of  epiphyseal  aepamtion,  and  be  wna 
placed  upon  a  doiiblo  inclined  plune,  but  ho  felt  so  little  inconvc-nienc«  fnioi  il, 
that  he  several  tunes  k-ft  his  bed  iiud  wulkrd  about.  The  reiult  of  the 
treatment  is  not  montioood.  Dr.  Poi*t  J  «i«o  rtlatt^a  the  case  of  a  jiirl  sixteen 
y«ar«  of  nge,  whom  he  8iip|>it9ed  was  the  subject  of  this  accident.  She  hod  a 
child  in  her  annti,  and  making  a  false  st4jp,  felt  something  pre  way,  which 
obliged  her  to  lean  agaiiut  a  wall.  Dr.  Poctt  found  the  limb  an  inrh  shorter 
than  the  oppnsile  ono;  the  toes  lunied  oulwaidB,  no  swellinp,  but  mmt>  pain  at 
the  upper  part  of  tha  thijirh,  the  tmchnntftr  major  uiovetl  with  the  shall,  and 
tberB  wa£  (rr^pitus.  It  was  put  up  as  a  fracture,  but  a  permanent  shortening  uf 
a  quarter  to  luilf  «u  Inch  was  the  result. 


'  Holmeji,  DiMa^  of  CfuUMood,  2nd  edit.  p.  2J>8. 
t  South,  note  to  Cbellua'a  JAtrffmy,  vol.  i.  p.  5<i6. 
I  Tost,  Seic  York  Joum.  Mvd.  ?oL  iii.  p.  UK). 
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Fracture  of  the  epiphysis  of  the  trochanter  mt^or, — In  ^ 
going  section  it  lias  been  shown  tliat  a  simple  fractor 
extend  through  the  trochanter  major,  either  from  the  &\ 
Ihc  neck  of  the  femur;  it  haa  also  been  shown  that  this  ] 
is  generally  broken,  and  sometimes  comininnted,  in  extraci 
fractnrcs  of  the  neck  of  the  bone ;  the  above  title,  he 
would  imply  that  it  may  be  fractured  independent  of  tK 
or  neck  of  the  femur,  and  of  this  there  is  certainly  not  su 
evidence.  The  trochanter  may,  however,  be  separated  & 
femur,  by  violence,  at  an  early  period  of  life,  before  it  boa  1 
luiit^d  with  the  rest  of  that  bone  by  osseous  matter,  us  in  1 
lowing  case,  communicated  to  Sir  A.  Cooper  by  Mr.  Asto 

A  young  ^r1,  about  sixteen  yp.ara  of  a^,  in  crns!iii)]ir  tbo  street  trip 
in  fulliog  Rtruck  hor  trochanter  violently  NiininAt  the  c-iirb-stone.  Sh 
diately  mae,  and,  -uitlioiit  much  pain  or  diHioiilly,  walked  home ; 
peritmcinK  an  hK-rease  of  pnin,  aho  was  admitted.  Sve  days  afterwi 
Ouy'a  lloxpital,  nnd  wna  examined  by  Mr.  Key.  The  right  lej^,  which 
one  injtinHl,  wna  oonsidnrably  everted,  and  appeared  lo  be  aboufc  hali 
longer  than  the  sound  limb.  It  admitted  of  pafsive  motion  in  all  dt: 
but  abditrtiun  gave  ber  cousiderable  pain.  She  hail  perfect  commsod 
the  muHclfji,  except  the  iatcraal  rotAtors.  No  crepitus,  or  displact 
bone,  could  be  dntvcted  on  the  clnccftt  oxftTuinalion.  Nine  dan  i 
iiccidcnt  ulie  dit-d.  Tlio  po*t-i[]ortem  examiniitiun  levealed  a  fractm 
bad  detached  the  troebanter  frnni  tbe  body  aod  neek  of  the  bone,  but 
tuEiring  through  tlie  tendons  attac-htid  to  the  outer  aide  of  the  proceaa 
effectually  prevented  all  mntiou  of  the  fracttured  portion  that  the  ^| 
not  have  been  detected  durhig  the  life  of  the  patient.  ^M 

Treatment  of  fracture  of  the  neck  and  upper  part  of  theft 
The  fact  of  the  possibility  of  bony  union  in  intracapsular  fr 
being  established,  there  are  few  cases  in  which  it  ought 
be  attempted,  and  the  treatment  applicable  to  fracttireai 
the  capsule  is  equally  proper  for  those  within.  The  indi 
are — if  the  fraf^ture  is  not  impacted — to  bring  the  fi» 
into  as  accurate  a  relation  to  each  other  as  possible,  a^fl 
them  so  during  the  treatment,  which  sliould  extend  overa 
of  three  or  four  months.  There  are  two  ways  of  doing  tl 
by  the  straight  splint,  by  which  extension  as  well  as  i 
may  be  caused,  and  the  other  by  the  double  inclined  pi 
fractnxe  bedstead,  Mr.  Solly,  in  a  clinical  lecture  public 
the  Lancet  of  August,  1867,  advocates  the  last-namei 
while  Professor  TIfnnilton  of  New  York,  prefers  the  a 
position,  on  the  ground  that  patients  can  endure 
for  &  longer  time  with  less  suffering  than  the  flexed.^ 
ever  of  these  mcO^o^ft  T&Bk'j  \yi  isAot^k^"^  \aa'^  uot 
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that  many  old  people  bear  confiuement  badly :  retention  of  urine 
ia  not  uncommon,  and  bed-sores  ai-e  by  no  raoaiiH  inftvqueut. 
Under  these  circumstances  it  may  be  necessary  to  abanduu  all 
attempts  to  procure  union,  and  allow  the  patient  to  rise  daily  and 
get  about  on  crutches,  as  recommended  by  Sir  A.  Cooper.  In  im- 
pacted fractures  of  the  cervix,  forcible  extension  of  the  limb  with 
the  view  of  restoring  it  to  the  same  length  as  the  other,  must 
not  be  attempted,  or  the  fragments  may  be  unloclied,  and  thus 
placed  in  a  leas  favourable  condition  for  union.  The  long  straight 
splint,  used  simply  as  a  retentive  and  not  an  extending  appa- 
ratus, is  therefore  all  that  is  needed  iu  this  variety  of  &acture. 

Fracture*  of  ike  shaft  of  tjte  femur. — These  occur  most  fre- 
quently in  its  middle  tliird.  Of  70  cases  observed  by  the  writer, 
4(>  were  broken  in  this  situation,  16  in  the  lower  third,  and  8  in 
.the  upper.  Indirect  violence  occasioned  the  majority  of  these 
fractures ;  but  of  those  duo  to  direct  causes  the  greatest  number, 
both  absolutely  and  relatively,  otx:urrcd  in  the  middle  third  of 
the  bone. 

It  has  been  questioned  whether  a  fracture  of  the  shaft  of  the 
femur  can  bo  produced  by  muscular  action ;  but  of  tliis  many 
instances  are  on  record,  in  which  the  production  of  the  fracture 
cannot  be  explained  in  any  other  manner.  Thus  Beauch^re 
ha«  given  an  account  of  a  man,  thirty-four  years  of  age,  who, 
while  sUding,  felt  himself  in  danger  of  failing  baclnvurds,  and 
made  a  violent  effort  to  keep  up ;  he  did  not  fall,  but  he  heard 
at  the  instant  a  crack  high  up  in  the  right  thigh,  which  was 
found  to  be  broken  below  the  trochanters.* 

The  mode  of  production  of  this  fracture  will  influence  to  a 
certain  extent  its  character  and  direction  :  thus  it  may  be 
multiple,  or  comminuted,  or  compound,  if  caused  by  machinery 
or  the  passage  of  a  heavy  weight  over  the  thigh  ;  transverse  in 
direction,  if  caused  by  a  sharp  blow,  and  more  or  less  oblique 
by  a  fall  on  the  feet,  or  under  a  heavy  load.  The  direction  and 
degree  of  obliquity  vary  greatly;  in  the  upper  third  of  the 
bone  the  prevailing  direction,  according  to  Malgaigne,  is  down- 
wards and  inwards ;  in  the  middle  third  of  the  bone,  according 
to  the  same  author,  it  is  downwards  and  forwaitls  ;  while  in 
the  lower  third,  we  are  assured,  it  is  more  prone  to  assume  a 
transverse  direction ;  and  oblique  fractures  are  more  rare,  and 


*  Boauch6rc,  Jotirn.  </«  M^.  tb  Leroax,  tome  xxx.  p.  396. 
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not  very  constant  in  dirpction  ;  thus,  tJiej  may  mn  dowvirardL 
ontwards,  and  forwards,  or  downwards  and  inwards,  or  Anw^ 
wards  and  forwards;  or  tberc  may  be  impaction  of  the  npf^r 
fragment  in  the  lower.  Perhaps  the  most  common  direction  it 
downwards  and  forwards,  and  the  most  rare  downwards  tmA 
backwards.  In  whatever  part  of  tlie  shaft  the  fnwrtnre  nmy  he 
situated,  and  whatever  may  be  its  dini> 
tion,  it  is  rare  that  diBplorcment  of  tW 
fragments  di>e8  not  ooonr,  the  lower  ftag- 
ment  being  drawn  upwards,  behiml,  saA 
generally  a  little  to  the  inner  side  of  the 
upper ;  and  sometimes  acting  upon  the 
latter,  so  as  to  cause  it  to  project  for- 
wards, or  outwards,  or  inwards,  and  Uiw 
produce  more  or  less  angular  distortion. 
This  is  best  seen  and  most  frequently  ob-. 
sen'erl  when  the  fracture  is  situated  ia 
the  U]>per  third  of  the  b*>ne,  and  the  d is* 
tortion  so  occasioned  has  been  attributed 
to  the  action  of  the  peoac  and  iliacDi 
muscles  drawing  the  upper  fivgnent 
forwards ;  but  that  this  is  not  the  sole 
cause  may  be  easily  proved  by  an  n-  ' 
iiniination  of  the  numerous  specimens 
of  this  fracture  in  our  London  rausetuai. 
From  these  it  will  be  seen  that  the  dis- 
placement of  the  upper  fragment  may  hf 
in  any  direction  ;  outwards,  inwards,  foe-  ■ 
wards,  or  baeVwards,  which  could  D<>t  1« 
the  case  were  its  position  solely  depcn* 
Ol>Li<)u«fmctur('of  tbnlovrr  Jont  on  the  action  of  its  own  musclM. 
waBt.«Ddforw»r.t8.(rrr,m  This  IS  important  m  respects  the  treat- 
SLOwTKeV  Ho«piulMn-  m^nt   of  frocture   of  the   femur  in  cUj 

AVUID.) 

Upper  third,  and  the  more  so 
our  great  authority,  Sir  Astley  CV>oper,  has  omitted  all  mention 
of  any  other  disttjrtion  than  of  the  upper  fragtnent  furwards 
and  upwards,  which  he  attiibutes  to  the  action  of  the  peoaa  and 
iliacus  muscles,  assisted  by  the  pectineus;  and  *  to  prevent  this 
horrid  distortion,  two  circumstances/  he  says,  'ought  to  ht 
strictly  observed :  the  one  is  to  elevate  the  knee  very  macfa 
over  the  double  inclined  plane;  and  the  other  to  pUoe 
patient  in  a  sitting  position,  supporting  him  by  pillows  daring 


^  the  J 

iriogl 


t4ie  process  of  union/*  Now  the  pretlominant  direction  of 
the  displacement  of  the  upper  fi'agraent  is  not  directly  for- 
wards, bnt  outwards  and  forwai-ds;  and  the  specimen  of  this 
fracture  which  Sir  Astley  has  had  fi^ired  in  his  work  is  an 
example  of  the  displacement  of  this  fragment  directly  out- 
wards, a  position  which  has  evidently  been  brought  about  by 
the  action  of  tlie  lower  fragment  upon  it ;  the  latter  is  at  the 
same  time  rotated  one-fourth  of  a  circle  outwards,  so  as  to 
bring  its  anterior  surface  to  correspond  with  the  external  sur- 
face of  the  upper  fragment ;  and  hence  the  apparent  projection 
of  the  latter  forwards  and  upwai-ds. 

A  very  fine  example  of  the  tilting  of  the  proximal  Augment 
directly  upwards  is  figured  below.     The  specimen  was  removed 

Fio.  117. 
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Bir  A.  Coopf-r's  Kppcimpp  of  frarture 
of  Ihi*  upt",T  itiird  of  tlie  femur. 
Un  St.  Tliumna's  Hofl^iul  Ma- 
fMim.) 


Rn^angnlar  union  of  fraetnre  of  the  npptr 
third  of  ltt<^  fomiir.  (Frutu  the  Jlu»«um 
of  Wesirainslor  IlospiUl.J 


from   a  female  brought  to  the  Westminster  Hospital  for  di8- 
Bection,  and  is  described  by  Mr.  Heath  in  vol,  xi,  of  the  Patho- 


logical 8ocUii/'g  Transactions. 
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Combined  with  the  displacements 
at  right  angles  with  it,  are  those  by 
of  our  mnsenm  specimens,  one  or  1 
have  undergone  some  rotation  on  tl 
of  any  history  with  the  greater  nun: 
to  say  whether  such  rotation  waa  of 
the  lower,  or  of  both ;  or  how  mnch 
mnscular  action,  and  how  much  to  ] 

Symptoms  and  diagnosis, — The  ui 
of  the  shaft  of  the  femur  are,  short 
thigh,  which  is  generally  unnatural] 
forwards  and  outwards;  eTCrsion, 
limb ;  pain,  and  abnormal  mobility 
crepitus  on  rotation.  The  nature 
apparent,  that  it  cannot  easily  be  n 
the  determination  of  the  directio 
transverse  or  oblique,  is  by  no  m 
possible.  If  the  fracture  be  in  a  you 
from  direct  violence,  if  it  be  situa 
shaft,  and  if  the  shortening  of  the 
fracture  is  assumed  to  be  transversa 
approach  to  accuracy  may  be  arri 
circumstances  under  which  crepiti 
phenomenon  can  be  evoked  in  a  e 
vious  extension,  it  is  presumptive  ei 
oblique ;  if,  on  the  contrary,  the  lii 
tion  produce  no  crepitus  till  it  has 
to  its  normal  length,  we  may  ret 
fracture  is  a  transverse  one. 

Prognosis. — The  prognosis  of  a  f 
femur  must  depend  on  its  nature,  t 
and  the  age  of  the  patient.  If  thi 
complicated  with  the  wound  of  a 
the  knee-joint,  the  prognosis  mus 
absolutely  unfavourable.  If  it  occu 
great  violence,  as  from  a  railway 
limb,  or  if  it  be  compound  and  cc 
joint,  the  case  is  one  of  the  greatea 
will  be  most  unfavourable.  On  the 
of  the  shaft,  if  properly  managed,  aj 
other  injury  or  disease,  will  nearly  s 
some  shortening  of  the  limb  usuallj 
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impair  its  useitilness,  or  to  cause  more  than  a  slight  lameness ; 
a  favourable  prognosis  m.ay  therefore  be  given. 

Treatment. — Much  contrariety  of  opinion  prevails  respecting 
the  possibility  of  curing  a  fracture  of  the  femur,  in  the  adult, 
without  shortening ;  and  from  the  time  of  Hippocrates  to  the 
present  day,  the  profession  has  been  ranged  in  two  opposite 
camps — one  side  declaring  that  shortening  of  the  limb  may  he 
prevented,  and  the  other  as  positively  denying  it. 

To  detennine  this  question,  and  without  bias  either  on  one  side  or  the  other, 
the  writer  employed  some  of  his  leisure  hours  in  the  summer  of  1857  in  examining 
all  the  fractured  thighs  then  under  treatment  in  the  different  hospitals  of  this 
metropolis,  till  he  had  procured  nearly  the  same  number  of  cases  of  this 
accident  from  each.  To  insure  accuracy,  each  limb  was  measured  by  a 
gntduated  tape  from  the  anterior  superior  spinous  process  of  the  ilium — 1st,  to 
the  lower  border  of  the  patella ;  2udly,  to  the  extremity  of  the  outer  malleolus ; 
and  Srdly,  to  that  of  the  inner ;  and  the  result  was  written  down  on  the  spot. 
The  toted  number  of  patients  thus  examined  was  5Q,  of  whom  41  were  males, 
and  9  were  females.  Their  ages  varied  from  84  to  2  years ;  SO  being  adults, 
and  20  children  under  15  years  of  age.  Now  of  the  total  number,  only 
15  escaped  deformity,  and  of  these  12  were  children,  leaving,  therefore,  but 
3  adults  out  of  30  in  whom  no  shortening  had  taken  place,  and  showing  that 
under  the  present  mode  of  treating  these  fractures  in  the  Loudon  hospitals, 
shortening  of  the  limb  follows  in  90  per  cent,  of  the  adults  admitted,  and  in 
40  per  cent  of  the  children.  Even  this  high  percentage  is  probably  underrated 
as  r^arda  adults ;  for,  in  truth,  two  of  the  latter  in  wbom  no  shortening  was 
found  were  recent  admissions,  the  accident  having  happened  but  two  days 
previously  in  the  one  case,  and  four  days  in  the  otiier,  rendering  it  therefore 
doubtful  what  the  ultimate  issue  might  be :  even  the  single  case  in  which 
there  was  no  shortening  is  not  free  from  suspicion,  for  although  the  accident 
had  occurred  five  weeks  before,  the  long  splint  was  still  on,  and  in  the  absence 
of  examination  without  it,  one  could  not  be  sure  that  the  limb  had  been 
fractured.  The  writer's  individual  experience  at  the  Westminster  Hospital  ia 
entirely  confirmatory  of  the  above  results  obtained  at  all  the  other  hospitals ; 
and  with  the  full  knowledge  of  this  tendency  to  shortening  in  fractures  of  the 
femur,  and  with  every  attempt  to  prevent  it,  he  has  not  yet  succeeded  in  a 
single  case  in  the  adult,  nor  has  he  found,  in  upwards  of  100  specimens  of  this 
fracture  which  he  has  examined  in  the  various  museums  of  the  metropolis. 
more  than  one  in  which  there  was  not  some  shortening.  With  reference  lo 
the  amoimt  of  shortening  in  the  35  cases  out  of  the  50  already  mentioned, 
it  was — 


i  an  inch  in    4 
s        »        "        " 

3     »     »    10 

1      ,.      .,      9 


1^  to  1^  inches  in  4 
2  „        „     3 


and  in  one  it  was  not  ascertained,  both  thighs  being  broken. 

These   results  of    the   writer's  own   observations    are   fully   confirmed   by 
Malgaigne  and  Hamilton  ;  the  former  of  whom  bears  this  strong  testimony  on 
the  subject:  *  There  has  been  too  much  discrepancy  of  opinion  among  sur^ona 
TOL.  n.  O  K 
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in  regard  to  this  (fihortening).  HippocrateB  gives  the  idea  that  the  •) 
cAn  aliraTB  be  obviated ;  Celsua  goes  to  the  opposite  extreme,  declario 
thigh  once  broken  must  ever  remun  shorter  than  its  fellow.  At  a  { 
no  means  remote  ti-om  our  own,  DesAult  claimed  to  cure  all  firactura 
shortening,  and  his  journal  contains  several  such  cases.  In  imitatioi 
many  surgeons  have  varied,  corrected,  and  improved  apparatuses  for  p 
extension,  and  have  annoimced  as  complete  successes  from  them. 
however,  state  positively  that  I  have  never  obtained  anything  of  1 
either  with  contrivances  of  my  own,  or  with  those  of  others,  or  evei 
have  invited  the  inventors  of  such  apparatuses  to  apply  them  in  my  i 
have  more  than  once  examined  persons  said  to  be  cured  without  any  sli 
but  always  discovered  such  shortening  by  careful  measurement.  The 
of  all  those  who  have  thought  they  had  obtained  these  miraculous  c 
that  they  never  dreamed  of  comparing  the  two  limbs  in  regard  to  thei 
I  will  say,  moreover,  that  they  were  most  commonly  ignorant  of  tli 
way  to  obtain  a  good  and  correct  measurement  Some  have  been  dei 
another  way ;  they  have  lighted  upon  fractures  with  inteilocking,  esp 
young  subjects,  and  have  imagined  that  they  had  corrected  by  tre 
shortening  which  never  existed.  In  short,  when  the  fragments  r 
contact,  or  when  we  can  replace  them  and  keep  them  so  bj  means 
serrations,  it  is  easy  to  cure  a  fracture  of  the  femur  without  shortening 
absence  of  these  two  conditions  the  thing  is  simply  impossible.'  * 

Hamilton  also  states,  that '  in  case  of  an  oblique  fracture  of  the  ahs 
femur  occurring  to  an  adult,  whose  muscles  are  not  paralysed,  but  wl 
the  ordinary  resistance  to  extension  and  counter-extension,  and  where 
of  the  bone  have  once  been  completely  displaced,  no  means  have  ; 
devised  by  which  an  overlapping  and  consequent  shortening  of  the  ex 
broken  boue  can  be  prevented.'  He  also  affirms  that  *  the  average  all 
in  sunple  fractures,  where  tbe  best  appliances  and  the  utmost  skill  hi 
employed,  is  about  three-fourths  of  an  inch.'  t 

The  causes  of  these  different  results  in  the  adult  and 
child  probably  depend  on  the  different  chemical  composi 
the  bones  at  these  two  periods  of  life,  and  the  modifying 
ence  which  this  exerts  on  the  form  and  completeness 
fracture.  In  the  child,  too,  the  periosteum  is  thicker, 
many  cases  only  partially  torn  through — or  not  torn  tl 
at  all — so  that  complete  displacement  of  the  fragment 
not  take  place. 

In  the  treatment  of  fractures  of  the  shaft  in  the  adult 
indications  should  be  fulfilled — 1,  coaptation  and  fiiai 


'  Mal^'nigne,  op.  cit.  723. 

+  lliunilton,  op.  cit.  Drd  edit  p.  406.  Notwithstanding  this  stroi 
mi>ny,  f»ur;rooQ8  are  atill  to  be  found  hardy  enough,  or  ignorant  em 
repent  the  fallacies  which  have  been  so  often  refuted,  and  to  vau 
sxccpss  in  tbe  cure  of  oblique  fractures  in  the  adult,  without  shortening 
do  not  these  eurgeona,  instead  of  publishing  their  cases  in  the  journals, 
their  ^\Qn\A  aX  vim%  ol  *0q%  ^ii<i4v»I  societies  ? 
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tiie  firagments ;  2,  moderate  extension ;  and  3,  gentle  compres- 
sion and  support  of  the  limb.  Provided  these  requirements 
are  carried  out,  it  matters  little  what  apparatus  may  be  em- 
ployed :  but  that  which  can  be  applied  with  the  least  disturb- 
ance of  the  fractured  bone,  and  is  most  comfortable  to  the 
feelings  of  the  patient,  should  be  preferred.  The  time  has  gone 
by  when  the  relative  advantages  of  the  straight  and  of  the 
flexed  position  are  worth  discussing,  the  great  majority  of 
surgeons  in  all  parts  of  the  world  being  agreed  on  the  supe- 
riority of  the  former.  Fractures  even  which  were  thought 
pre-eminently  to  require  a  flexed  position  of  the  limb,  as  those 
in  the  upper  third  of  the  thigh,  are  now  usually  treated  in  the 
straight  position.  There  are  three  principal  ways  of  doing 
this :  in  one  it  is  effected  by  means  of  a  long  splint  on  the 
outside  of  the  limb,  extending  from  the  axilla  to  a  few  inches 
beyond  the  foot,  as  in  the  splint  which  goes  by  the  name  of 
liiston's.  This  provides  not  only  for  the  immobility  of  the 
whole  limb  and  trunk,  but  acts  also  as  an  extending  apparatus. 
The  following  is  the  ordinary  mode  of  applying  it : — 

The  patient  lying  on  his  back  on  a  Arm  flat  mattress,  a  few 
tnms  of  a  roller  should  be  first  carried  round  the  foot  and 
ankle ;  then  the  splint,  well  padded  on  its  inner  side  and  reach- 
ing finom  a  point  opposite  the  nipple  to  four  or  five  inches 
beyond  the  foot,  must  be  laid  on  the  outside  of  the  fractured 
limb,  and  firmly  secured  to  the  latter  by  several  more  turns  of  the 
same  roller  around  the  foot  and  ankle  and  splint,  and  through 
the  notches  at  its  lower  extremity;  it  may  then  be  carried 
upwards  as  high  as  the  knee.  At  this  stage  of  the  proceeding 
traction  should  be  steadily  made  on  the  limb  by  assistants,  till 
its  length  equals,  or  even  slightly  exceeds,  its  fellow,  as  ascer- 
tained by  measuring  with  a  tape  from  the  anterior  superior 
spinous  process  of  the  ilium  to  the  lower  border  of  the  patella. 
When  tiiis  has  been  effiected,  the  perineal  bandage  must  be 
applied,  its  padded  centre  resting  on  the  perineum,  and  its 
two  ends  passed  through  the  holes  in  the  upper  part  of  the 
splint  and  tied  on  its  outside.  By  this  means  the  splint  is  pre- 
vented from  ascending,  and,  by  tightening  the  perineal  bandage, 
it  can  even  be  forced  downwards,  and  powerful  traction  thus 
exerted  on  the  limb.  Lastly,  the  remainder  of  the  limb  should 
be  encircled  by  the  roUer,  and  the  upper  part  of  the  splint 
bound  to  the  trunk  by  a  few  turns  of  a  broad  rib-bandage.  This 
method  of  treating  fractures  of  the  thigh,  though  so  generally 

3k2 
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adopted,  is  not  free  from  several  grave  defects.   In  the  first 

the  application  of  the  circular  bandage  to  the  limb  necei 

involves  much  handling  of  the  fracture,  and  consequently. 

or  less  disturbance  of  the  fragments,  while  at  the  same  t 

is  next  to  impossible  to  keep  up  sufficient  extension  dnrii 

somewhat  tedious  process  of  bandaging  from  tiie  toes  i 

trunk.    Moreover,  however  skilfully  it  may  be  put  on  in  tl 

instance,  in  a  few  days  it  becomes  loose,  and  a  repetition 

process  is  necessary.     For  these  reasons  I  hold  it  to  be  ] 

able  to  substitute  for  the  roller  a  sheet  or  table-cloth,  as  i 

mended  by  Mr.  Syme,  or  towels,  or  broad  bands  with  hi 

or,  indeed,  anything  which  will  effectually  maintain  the 

in  position,  without  making  unequal  pressure  on  any  ] 

the  limb,  and  which  does  not  require,  during  its  applicat 

readjustment,  the  holding  up  of  the  limb  which  is  necesi 

by  the  ordinary  bandage.    The  next  objection  to  this  n 

is  the  perineal  bandage,  which,  if  tight  enough  to  kc 

effectual  traction  on  the  limb,  is  apt  to  cause  ulceration 

skin  in  the  neighbourhood  of  the  ankle  and  perinseam,  or< 

of  the  limb  by  its  pressure  on  the  veins  of  the  upper  part 

thigh.     To  obviate  this,  Hagedom's  splints,   as  modif 

Gibson,  may  be  used,  the  principle  of  which  consists  in  '. 

a  crutch  affixed  to  the  upper  end  of  the  splint,  where 

counter-extension  is  made  from  the  axilla  instead  of  th( 

nseum.     In  this  apparatus  a  similar  splint  is  applied 

sound  limb,  and  the  lower  ends  of  each  pass  through  i 

board  to  which  the  feet  are  attached.     Or  De  Moi^n 

splint  and  pulleys  may  be  applied  to  the  opposite  limb. 

consists    of  a   long,    straight,    stout   splint,    with   a   pi 

wood  about  a  foot  in  length  let  in  at  right  angles  to  11 

six  inches  from  its  lower  end.     The  long  arm  of  the 

is  well  padded  on  its  inner  side.    An  inch  or  two  frc 

upper  end  of  the  splint  is  a  small  pulley,  fixed  in  an  a] 

made  for  the  purpose;  a  similar  one  is  placed  at  the 

end.     That  part  of  the  splint  which  is  let  in  at  right 

is  provided  with  a  slit  extending  nearly  its  whole  leng 

niitting  another  puEey  of  similar  size,  which  can  be  shi 

various  parts  by  means  of  an  iron  pin  passing  througl 

bored  in  the  sides  of  the  cross-piece.     A  strong  piece  of 

ping  is  now  applied  to  the  sides  of  the  leg,  leaving  a  looj 

sole  of  the  foot,  as  in  the  ordinary  way,  care  being  taken  t 

loop  fthaXW  ^ax^  e».wv^\ft  lidmit  a  tightiy-roUed  leg-bt 
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bis  being  placed  transversely  at  about  the  middle  of  the  aole 
f  the  foot,  so  that  it  is  enabled  to  receive  all  lateral  pressure 
fben  extension  is  apjilicd.    "Without  this,  the  strapping  would 
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it  the  hollow  and  outer  side  of  Uie  foot,  and  give  rise  to  con- 
derable  pain  and  iiicou\*enience.  In  cases  of  fracture  of  the 
g,  the  stropping  should  not  come  above  the  seat  of  wivii^. 
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The  foot  shoiild  now  be  bandaged,  bo  as  to  retain  the  strap 

firmly.     A  piece  of  strong  cord  is  then  fastened  to  the  Iw 

plaster,  so  as  to  include  it  and  the  roller,  and  this  gires 

fixed  point  to  puU  upon  from  below.     The  cord,  thus  fest< 

is  next  passed  over  the  pulley  which  lies  in  the  slit  in  the  c 

!^  «!j  [  piece,  then  over  the  pulley  at  the  lower  end  of  the  splint. 

yf.\  is  carried  to  about  the  middle  of  the  outside  of  the  long 

-  ''. '  piece.     Here  it  is  attached  to  one  end  of  a  patent  elastic  < 

: :  I  spring,  or  accumulator.    To  the  upper  end  of  the  elasl 

*'fi  attached  a  piece  of  wood,*  about  four  inches  long,  one 

broad,  and  half  an  inch  thick,  perforated  by  three  holes  < 

distant,  and  just  large  enough  to  admit  the  cord  naed.     B; 

of  these  boles,  it  is  secured  to  the  elastic.      A  well-pa 

perineal  band  is  now  applied,  to  the  upper  part  of  whi 

separate  piece  of  cord  is  fastened.     This  is  brought  ovei 

pulley  at  the  upper  end  of  the  splint,  and  then  made  to 

forate  successively  the  two  remaining  holes   in  the  pie 

wood  attached  to  the  elastic.     It  will  now  be  evident  ths 

sHpping  this  piece  of  wood  up  the  cord  fastened  to  the  pei 

band,  the  elastic  will  be  put  on  the  stretch,  and,  in  this 

extension  may  be  regulated  to  a  nicety. 

The  limb  may  now  be  brought  into  position,  and  exte 
applied  as  far  as  is  deemed  proper.  In  all  caaes  I  hold 
be  advisable  to  apply  short  splints  to  the  thigh ;  and  i 
pensable  to  do  so  when  the  fracture  is  in  the  upper  third  ( 
bone. 

Dr.  Gurdon  Buck  believes  that  better  results  may  be  obt 
when  the  extension  is  made  by  means  of  a  weight  and  pi 
as  seen  in  the  engraving.  In  this  apparatus  the  long  spl 
dispensed  with,  and  the  thigh  only  is  surrounded  with 
short  splints,  while  counter-extension  is  provided  for  by  n 
of  a  perineal  band,  having  its  two  ends  made  fast  to  the 
of  the  bedstead.  *  The  advantages  claimed  for  this  mi 
over  others  heretofore  in  use,  are  its  great  simplicity  of  am 
ment,  facility  of  management,  and  especially  the  comf< 
affords  the  patient  during  a  long  confinement  in  bed.'  f 
only  fair  to  the  late  Mr.  James  of  Exeter,  to  state  tha 

•  Similar  to  what  is  used  for  tiglitening  the  ropes  of  tents.  It  is  use 
on  the  same  principle,  and  was  suggested  by  Mr.  Be  Morgnn. 

t  Description  of  an  Improved  Extension  Apperatns  for  the  Tr«atm 
Tractutft  o?  tVtt  TW^V,  Stt.^  introduced  by  Gurdon  Buck,  M.D.,  Surgeon 


FRACTTJEE   OP   UPPER  THIRD   OF   FEMUR.     871 

made  use  of  tlie  weight  and  pulley  many  years  before  it  was 
employed  in  America. 

The  third  mode  of  treating  fractures  of  the  thigh  in  the 
extended  position  is  by  one  of  the  various  forma  of  the  so-called 
immovable  apparatus.  In  spite  of  their  unquestionable  value 
in  a  lai^  number  of  fractures,  I  must  dissent  from  the  propriety 
of  their  application  to  recent  fractures  of  the  thigh  in  the 
adult,  on  the  grounds  already  stated  against  the  ordinary  cir- 
cular bandage. 

Ae  Mr.  Eiichsen  19, 1  believe,  the  only  London  aurgeon  of  note  who  advocfttf  s 
the  employment  of  the  immovable  apparatus  in  recent  fractures  of  the  thig-h,  I 
here  subjoin  his  directioDS  for  applying  it.  'The  whole  limb  is  enreloped  in 
a  layer  of  cotton-wadding,  which  is  thickly  laid  along  and  over  the  osseous 
prominences ;  over  this  should  be  laid  splints  of  thick  and  coane  pasteboard 
soaked  in  tlun  starch,  properly  shaped  to  fit  the  limb,  extending  beyond,  and 
fixing  securely  the  two  joints  above  and  below  the  fracture :  the  hip  and 
imee  when  the  thigh  ia  broken  ;  the  knee  and  ankle  when  the  leg  is  fractured. 
The  pasteboard  should  be  soft,  not  milled,  and  be  doubled  and  torn  down,  n<4 
cut,  as  in  this  way  the  edges  are  not  left  sharp.  If  much  strength  be  nut 
required,  as  in  children,  or  in  some  fractures  of  the  upper  extremity,  a  few 
slipa  of  brown  paper,  well  starched,  may  be  substituted  for  the  pasteboard. 
A  bandage  saturated  with  thick  starch  must  now  be  firmly  applied ;  and  lastly, 
this  is  to  be  covered  by  another  dry  roller,  the  inner  sides  of  the  turns  of  which 
may  be  starched  as  it  is  laid  on.  I  always  take  especial  care  not  to  apply  any 
roller  or  bandage  directly  to  the  fractured  part  under  the  pplints,  and  always 
to  include  in  the  starched  apparatus  the  two  joints  that  are  connected  with 
the  broken  bone,  so  that  complete  immobili^  of  the  frngments  may  be  secured. 
During  the  application  of  this  apparatus,  extension  must  be  kept  up  by  an 
assistant,  so  as  to  hold  the  fracture  in  position,  and,  until  the  starch  is  thoroughly 
dried,  which  usually  takes  from  thirty  to  fifty  hours,  a  temporary  wooden  splint 
may  be  applied  to  Uie  limb,  so  as  to  keep  it  to  its  proper  length  and  shape.'  * 

While  advocating  the  straight  position  for  fractures  of  the 
thigh  generally,  I  would  by  no  means  be  understood  to  deny  the 
occasional  propriety  of  adopting  the  flexed,  and  for  this  any  of 
the  many  fracture  beds  in  use  are  preferable  to  the  simple  double 
inclined  plane.  The  bedstead  is  not  intended  to  supersede  the 
employment  of  lateral  splints,  which  should  extend  from  the 
trochanter  to  the  knee  on  the  outer  side,  and  from  the  perinceum 
to  the  same  point  on  the  inner,  and  be  firmly  secured  by  straps 
and  buckles. 

A  few  words  must  be  added  on  the  treatment  of  these  frac- 
tui-es  in  infants  and  young  children.  For  them  it  is  seldom 
necessary  to  do  more  than  encircle  the  thigh  from  the  knee  to 


Erichsen,  Sctmce  and  Art  of  Suryery,  Cth  edit.  vol.  i.  p.  242. 
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the  hip  with  soap-plaster  spread  upon  leather,  care  heing  tak 
that  it  is  not  applied  too  tightly,  and  that  the  skin  in  i 
perinffium  and  its  neighbourhood  is  kept  dry  and  clean 
changing  the  napkins  the  moment  they  become  soiled,  a 
washing  the  parts  from  time  to  time  with  a  solution  of  alu 
u  little  lapis  powder  dusted  on  the  parts,  or  zinc  ointmi 
i-ubbed  in,  is  an  excellent  preserratiTe  against  inflammat 
and  excoriation.  In  older  children,  splints  of  leather  or  gut 
percha  or  the  immovable  apparatus  may  be  applied.  Wl 
ever  plan  of  treatment  may  be  selected  for  these  &acturee 
is  essential  to  bear  in  mind  that  the  amount  of  shortening 
to  a  great  extent,  witiiin  the  control  of  the  surgeon;  i 
though  he  may  fail  to  prevent  it  altogether,  he  may  gm 
diminish  it  by  care  and  frequent  supervision.  As  respects 
duration  of  the  treatment  for  a  simple  fracture  of  the  thigh 
will  average  from  two  to  three  months  in  an  adult,  and  fi 
six  weeks  to  two  months  in  a  child.  It  is  by  no  means  ne( 
sary  that  patients  should  remain  in  bed  all  this  time ;  six  we 
will  generally  be  long  enough  for  an  adult,  and  four  weeks 
a  child ;  after  which  the  imjuovable  apparatus  should  be  appli 
and  they  may  be  allowed  to  go  about  on  crutches ;  but  t 
will  seldom  be  able  to  dispense  with  all  support  to  the  li 
under  the  period  mentioned  above. 

In  compound  fractures,  unless  both  the  soft  parts  and  b 
are  crushed,  or  the  principal  blood-vessels  or  nerves  of  the  li 
torn  through,  or  the  knee-joint  opened,  amputation  should 
be  performed  ;  but  a  long  interrupted  splint  applied  on  the  oi 
tide  of  the  limb,  and  the  wound  treated  on  general  princip 
In  Home  cases,  the  long  splint  may  be  dispensed  with,  i 
even  the  short  thigh  splints — extension  and  counter-extent 
being  provided  for  by  the  weight  and  pulley,  and  a  peril 
belt,  while  inversion  or  eversion  of  the  foot  is  prevented 
sand-bags  placed  on  each  side  of  the  leg.  Out  of  twenty- 
cases  of  compound  and  comminuted  fractures  of  the  ^ 
taken  indiscriminately  and  treated  in  the  above  manner 
Surgeon  Van  Steinberg,  of  the  53rd  N.  Y.  S.  V.,  nineteen 
covered  with  tolerably  useful  limbs.* 

Fractures  into  the  hiee-joint. — These  may  involve  each  or 
ol'  the  bones  entering  into  the  formation  of  the  joint,  and 


*  S.  SiVvrftiMTafc,  Amtnctt-ft  Mtdical  Timcs^  1863,  voL  i.  p.  149. 
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gravity  of  the  accident  will  be  in  direct  rflation  to  the  ntunber 
of  the  bones  implicated,  their  degree  of  commimition,  aiid 
whether  the  fi-acture  be  simple  or  compouud.  Fiiiclurtfa  of  the 
femoral  part  of  the  joiut  may  be  situated  either  above  the  con- 
d^rles  or  tJirough  them ;  and  may  be  transverse,  oblique,  or 
vertical.  Not  unfrequently  they  are  multiple,  the  two  condyles 
being  detsiched  from  the  shaft  by  a  transverse  fractnre,  and  from 
each  other  by  a  vertical  or  oblique  fracture.  The  latter  also  may 
traverse  either  condyle,  or  the  intercondyloid  space.  In  young 
children  tlie  epiphysis  is  sometimes  separated  from  the  shall,  and 
this  may  he  combined  with  a  fracture  through  one  of  the  condyles. 

Chips  nf  Wne  or  pnrUf>n-i  nf  articular  cnrtilap*  are  ftUo  otTAsionally  Hetncbed 
from  the  cniiflyli^  into  tlie  juint.,  iiR  in  ii  ciwe  r»;cfntly  recorded  by  Pro- 
fe«6or  Vulltmajiii  of  Unite,  where  after  a  heavy  fall  on  the  knee  while  the  limb 
was  \a  a  etate  of  acute  dexioa,  n  portlou  of  the  cartilage  of  the  iuiifi-  uuudyle. 
roensuring  niuoteen  mni.  in  dinniet^u*,  v/oa  hrohvn  oif,  nud  gave  rise  to  symp- 
tonis  of'  looae  cartilage.*  Uetweea  four  and  fivft  uioutli*  after  the  accident  Ibis 
foi^gn  body  was  extracted  by  an  incision  about 
two-thirds  of  Ml  inch  ling,  made  directly  down 
to  it,  the  akin  having  buen  previonaly  di^placed 
«o  that  the  skin  wound  should  not  afterwiirda 
coincide  with  that  into  the  ji-iut  cnphule.  The 
limb  was  put  up  in  n  planter  of  Paris  splint,  and 
the  patient  recovered  without  a  bad  Bymptom.* 

Fractures  of  the  head  of  the  tibia  are 
more  rare,  and,  unless  compound,  they 
are  not  usually  dangerous  ;  nevertheless, 
lameness  not  unfreqnently  results  from 
the  inflammation  which  these  fractures 
set  up  ill  the  knee-joint,  and  the  per- 
manent stiffness  which  follows. 

These  injuries  are  sometimes  caused 
by  getting  the  log  between  the  spokes 
of  a  whcL'l  in  motion,  by  falls  on  the 
knee,  or  by  kicks.  The  nattire  of  the 
accident  is  recognised  by  the  mobility 
of  the  fri^roents,  the  crepitus,  the  swell- 
ing of  the  joint,  and  the  impossibility 
of  bearing  any  weight  on  the  limb. 

Ko  absolute  rule  can  be  laid  down  as  to  the  position  in  which 


Sppnmtion  of  the  l')w«r  rpi* 
]>hjr!>i9  of  the  fcsnur,  com- 
hinoil  with  frni'lurp.  ( Fn>m 
th<:  MuAt'uni  tit  St,  Oeorgu'a 
lioMpitul.) 


•  Drndtche  Klmik,  1807,  p.  448.    See  alio  Tcnio,  Med.-Chir.  Tram.  voL 
xxxix ;  Brodhurbt,  St.  Ocvrgtsa  Hospital  Stytorla,  ii.  p.  141. 
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the  limb  should  be  placed  in  the  several  varieties  of  fri 
ture.  For  the  majority,  the  straight  is  nndotibtedly  the  bt 
as  the  pressure  of  the  articular  surfaces  on  each  other  insu 
the  juxtaposition  of  the  fragments.  In  other  cases  again, 
has  been  found  that  the  fragments  could  only  be  kept  in  pi 
by  flexing  the  leg,  and  where  a  vertical  or  oblique  fracture  sej 
rates  the  condyles,  lateral  pressure  may  also  be  required, 
much  inflammation  arise,  it  may  be  reduced  by  leeches,  fom 
tations,  or  evaporating  lotions,  as  most  agreeable  to  the  patiei 
feelings.  Passive  motion  should  be  commenced  in  five  or 
weeks,  to  prevent  anchylosis.  In  compound  fractures  into 
joint,  amputation  of  the  Hmb  will  generally  be  neoessaiy.  . 

Fraciuree  of  the  Patella. 

Fractures  of  the  patella  present  the  same  varieties  as  fi 
tures  of  other  bones ;  they  may  be  simple,  comminuted, 
compound;  vertical,  oblique,  or  transverse;  and  are  cai] 
either  by  direct  violence,  as  fells  or  blows  upon  the  ki 
or  by  muscular  action.  Of  all  the  bones  of  the  skeleton, 
patella  is  most  liable  to  be  broken  from  the  latter  can 
and  the  frequency  of  its  occurrence  would  imply  some  pe 
liarity  in  the  structure  or  position  of  this  bone.  As  rega 
structure,  Malgaigne  affirms  that  these  fractures  are  sometii 
favoured  by  an  antecedent  morbid  condition  of  the  bone ; 
this  will  not  explain  their  greater  relative  frequency  as  rega 
the  other  bones  of  the  skeleton,  unless  it  can  be  shown  t 
the  patella  is  more  prone  to  this  morbid  change  than  they  i 
As  respects  position,  when  the  knee  is  slightly  bent,  the  pat 
is  supported  upon  the  condyles  of  the  femur  on  its  tni 
verse  axis  only,  whilst  its  upper  half  is  unsupported  behi 
and  its  superior  edge  projects  slightly  upwards.  Under  tl 
circumstances,  a  sudden  and  violent  contraction  of  the  extei 
muscles  of  the  leg,  which  are  now  nearly  at  right  angles  y 
the  vertical  axis  of  the  patella,  may  snap  the  bone  in  twO; 
not  unfrequently  happens  when  a  violent  efibrt  is  made 
prevent  oneself  falling  backwards,  or  in  voluntarily  throw 
oneself  backwards  to  avoid  falling  forwards.  Fractures  of 
patella  by  muscular  action  are  always  transverse,  or  nearlj 
and  generally  take  place  through  the  centre  of  the  bone,  tho 
they  may  be  above  or  below  it.  The  frequency  of  fracti 
in  this  dVteclVou  ftfe^jnva  \«>  \ia?ift  V.^  ^j&.^^h  aui^eonB  to 
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belief  that  the  majority  of  fractures  of  this  bone  are  of  mns- 
Cular  origin.  This  is  contrary  to  the  experience  of  foreign 
surgeons,  who  attribute  the  greatest  number  of  these  fractures 
to  direct  violence :  thus,  of  nine  cases  related  by  Boyer,  five 
were  caused  by  falls  on  the  knee,  which  accident  likewise 
produced  eleven  of  the  nineteen  fractures  observed  by  Mal- 
gaigne;  while  of  fourteen  which  came  under  the  observation 
of  Hamilton,  thirteen  were  the  result  of  direct  blows  or  of 
falls  on  the  knee,  and  only  one  was  due  solely  to  muscular 
action.  The  extent  to  which  the  fragments  may  become 
separated  in  transverse  fractures 
of  the  patella,  is  subject  to  con- 
siderable variation,  and  depends 
chiefly  on  the  mode  in  which  the 
accident  happened.  In  a  fracture 
from  a  blow,  the  patient  may  not 
fall  down  at  all ;  in  one  from  a 
fall  on  the  knee,  he  falls  forwards 
or  sideways  ;  but  in  a  fracture 
from  muscular  action,  he  falls 
backwards,  with  the  leg  under  the 
thigh.  In  the  two  .  former  in- 
stances there  may  be  little  or  no 
laceration  of  the  fibrous  structures 
attached  to  the  patella,  the  frag- 
ments of  which  may  be  only  slightly 
separated;  but  in  the  latter,  owing 
to  the  sudden  and  violent  contrac- 
tion of  the  quadriceps,  and  the 
forcible  flexure  of  the  knee  in  fall- 
ing, the  soft  parts  will  be  more 
extensively  lacerated,  and  the  se- 
paration of  the  fragments  corre- 

si)ondingly  great.  This  I  believe  to  be  true,  as  a  general  rule ; 
but  in  two  patients  recently  imder  my  care  at  the  same  time, 
the  greater  separation  was  in  the  one  in  which  the  fracture 
had  been  produced  by  direct  violence. 

Symptoms  and  diagnosis, — The  symptoms  of  fracture  of  the 
patella  are  generally  well  marked ;  when  transverse,  the  separa- 
tion of  the  fragments  leaves  a  depression  in  front  of  the  joint, 
into  which  the  fingers  may  be  inserted,  and  the  condyles  of  the 
femur  readily  felt.     Above  and  below  this  depression,  the  frag- 


JDrawing  from  a  cast  of  a  limb  in 
which  thp  patella  hid  been  frac- 
tured. (From  thf  Mnseum  of  the 
Westmrnster  Hospital.) 
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ments  of  the  patella  may  be  recogxa 
knee,  the  interval  between  them  will  b 
power  of  extending  the  limb,  or  of  be 
is  lost  or  impaired.  In  some  cases  litl 
fissure  can  be  detected,  the  bone  bein 
its  fragments  retained  in  apposition 
other  cases  symptoms  are  present 
though  none  exists :  thus  a  fall  on  t 
the  fibrous  capsule,  and  leave  a  tranf 
effusion  into  the  bursa  patellse  somet: 
or  the  bursa  may  become  thickened  i 
the  fingers  the  sensation  of  ridges  o; 
In  vertical  and  comminuted  fractures  o 
can  be  easily  brought  into  juxtapositi 
All  the  varieties  of  this  fracture  are 
inflammation  in  the  knee-joint,  which 
greatly  distended  with  fluid,  and  thus 
broken  portions  of  bone.  From  thi 
nature  of  the  injury  overlooked,  and 
synovitis  only. 

Pathology. — It  is  rare  for  a  patell 
versely  to  become  united  by  bone ;  mon 
are  united  by  a  ligamentous  tissue,  wl 
half  an  inch  to  an  inch,  although  it  u 
in  a  specimen  exhibited  by  the  writer  a1 
figured  on  opposite  page,  and  where  ■ 
fragments  is  two  inches  and  a  half. 
ever,  the  fragments  remain  ununite 
each  other  merely  by  a  portion  of  t] 
knee-joint,  thickened,  and  having  i 
bursa  naturally  existing  on  the  froni 
case,  the  aponeurotic  structure  may  pa 
teal  surface  of  one  fragment  to  that  o 
I'eflected  over  both  fractured  surfaces 
the  most  common  deviation,  it  may 
surface  of  the  upper  fragment,  to  t] 
lower,  as  seen  in  the  engraving  (Fig.  ] 
mens  examined  by  Mr.  William  Ada 
debted  for  these  observations,  fifteen  w 
fracture,  twelve  of  true  ligamentouj 
doubtful  from  their  being  dried.*     In 

•    Tranwcttona  of  the  Pattuilogicol  So^d-x 
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the  fragments  maj-  be  separated  to  the  extent  of  five  inches, 
whereas  in  true  ligamentous  union,  the  separation  rarely  ex- 
ceeds an  inch  and  a  half.  Notwithstanding  this  holds  good 
as  a  general  rale,  most  surgeons  must  hare  met  with  cases  in 
which  good  ligamentous  union  has  taken  place,  the  fragments 
not  being  more  than  one-half  to  three-quarters  of  an  inch 
apart ;  yet,  after  the  patient  had  been  going  about  for  a  few 
weeks  or  months,  there  has  been  found  a  wide  interval  between 
them,  owing  to  the  gradual  yielding  or  the  sudden  rupture  of 
the  new  material. 


Fio.  122. 


Fio.  123. 


Fracture  of  the  patella,  united  hy  lign- 
mentous  tiasue.  (yrora  tlie  West- 
mituiteT  Hoitpital  Museum.) 


Fractare  of  the  patella ;  the  baml  of  union 
passing  from  the  periosteal  surface  of 
the  upper  to  the  articular  eurface  of  tho 
lower  fracm^t.  (Prom  St  Thomas's 
Hospital  Museum.) 


Hamilton  examined  a  patient  who  had  had  his  patella  fractured  nine  week!* 
before,  and  found  the  fragments  united  by  a  short  ligament,  except  on  the 
inner  side,  where  there  was  a  separation  or  rupture  of  the  ligament  to  the 
extent  of  a  quarter  of  an  inch.  The  patient  explained  this  by  saving  that  tlie 
splint  was  removed  at  tho  end  of  four  weeks,  and  that,  after  a  week  more,  lie 
began  to  walk,  but  that  he  almost  immediately  felt  it  tear  or  give  whj  on  the 
inner  side.  Dr.  Coale  also  presented  to  the  Boston  Society  for  Medical  Im- 
provement 'a  arpedmen  of  a  fractured  paleWa  taken  ftom  %  t&»a.  wn^;s-^% 


*' 
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years  old,  the  fracture  havuig-  occurred  ten  years  before.  The  fragment 
at  first  BO  closely  united  that  no  division  between  them  could  be  disco 
but  subsequently  they  became  separated  at  their  outer  edges  one  inch, 
their  inner  edges  one-eighth  of  an  inch.*  * 

The  great  rareness  of  bony  \mion  in  transverse  &actni 
the  patella  is  owing  simply  to  the  difficulty  of  keepinj 
fragments  in  sufficiently  close  apposition ;  when  this  is  ac 
plished,  bony  union  occurs  as  in  other  fractures. 

Treatment. — Three  different  plans  hare  been  adopted  in 
fracture ;  one  consistfl  in  relying  simply  on  the  position  < 
limb,  another  in  the  immediate  application  of  apparati] 
bringing  together  the  fragments,  and  a  third  in  trustii 
position  only  for  the  first  ten  or  fourteen  days,  and  then  a 
ing  some  approximative  apparatus  for  the  remainder  ol 
period.  The  chief  objection  to  the  first  plan  is,  that  it  is 
applicable  to  t^ose  few  cases  in  which  there  is  but  little  < 
separation  of  the  fragments.  In  the  majority  of  trans 
fractures  the  fragments  are  more  or  less  separated,  and  a 
be  brought  into  contact  with  each  other  by  mere  position 
that  the  only  question  for  consideration  is,  whether  the  i 
ratus  for  adjustment  should  be  applied  immediately,  i 
deferred  till  all  inflammation  and  effusion  into  the  joint 
disappeared.  The  strongest  argument  in  favour  of  imme 
adjustment  is  derived  from  the  fact  that  the  extensor  mi 
go  on  contracting  for  some  days  after  the  fracture  ;  so  tha 
only  is  the  upper  fragment  still  further  separated  fron 
lower,  but  the  muscles  become  so  shortened  that  the  fragr 
cannot  be  brought  into  contact  with  each  other  after  the  in 
mation  has  subsided.  On  the  other  hand,  if  the  infiamm 
in  the  joint  is  severe,  the  usual  appliances  for  forcibly  app 
mating  the  fragments  would  be  injurious,  and  some  delay  i 
absolutely  necessary.  The  difficulty  may  be  overcom 
keeping  the  limb  extended  on  a  back  splint,  flexing  the  ■ 
and  trunk  on  each  other  so  as  thoroughly  to  relax  the  n 
and  then  acting  on  the  fragments  by  strips  of  plaster  p 
diagonally  from  above  downwards,  and  crossing  each  oth 
the  splint  behind :  or  the  fragments  may  be  acted  on  Ion 
dinally  by  the  method  of  Dr.  Sanborn,  of  Lowell,  U.S., 
fixes  a  long  strip  of  sticking-plaster,  two  inches  and  a  half 
in  front  of  the  limb,  from  the  upper  portion  of  the  thigh  t 


Cotki«;)  Bocttni  H«d.  and  Surg.  Joum.  vol.  lir.  p.  403. 
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middle  of  the  leg,  leaving  at  the  knee  a  free  loop.  A  bandage 
being  applied  above  and  below  the  knee,  for  the  purpose  of 
securing  the  plaster  and  controlling  the  circulation  and  mus- 
cular contraction,  a  small  stick,  six  or  eight  inches  in  lengthy  is 
put  through  the  loop  over  the  knee,  and  the  plaster  twisted 
\intil  the  fragments  of  the  patella  are  brought  into  apposition.* 
Or  belts  of  leather  may  be  fastened  above  and  below  the  patella, 
and  then  made  to  approximate  hy  longitudinal  straps ;  or  the 
figure-of-eight  bandage  with  a  starched  bandage  outside  may  be 
applied ;  or  Eve's  ring  ;t  or  Malgaigne's  hooks,  which  consist  of 
*  two  steel  plates,  each  an  inch  long  and  two-thirds  of  an  inch 
wide,  sliding  upon  one  another,  and  this  sliding  regulated  by  a 
screw ;  the  free  extremity  of  each  is  bifurcated,  and  recurved 
into  two  very  sharp  hooks ;  the  two  hooks  of  the  lower  plate, 
only  one-third  of  an  inch  apart,  are  intended  to  be  inserted  at 
the  apex  of  the  patella,  which  is  lodged  between  them ;  those  of 
the  upper  plate,  which  are  to  catch  on  the  base  of  the  bone, 
may  be  separated  by  a  space  twice  as  wide ;  and  the  inner  one 
should  also  be  longer  than  the  outer  by  one-sixth  to  one-fifth  of 
an  inch,  to  make  up  for  ihe  obliquity  of  this  end  of  the  bone/  J 
The  action  of  this  instrument  is  evident. 

The  chief  defect  of  all  these  contrivances  is  their  tendency  to 
tilt  forwards  the  fiuctured  ec^ee  of  the  patella,  causing  them  to 
gape  in  front,  and  so  coimteractiug  the  intention  for  which  they 
were  applied ;  with  a  little  mechanical  skill,  however,  this  may 
generally  be  overcome,  and  good  ligamentous,  if  not  bony,  union 
obtained. 

The  average  period  for  which  retentive  apparatus  should  be 
applied  is  from  thirty-five  to  forty  days ;  if  it  be  removed  earlier, 
or  if  the  patient  go  about  too  soon,  or  if  the  fragments  have  not 
been  properly  adjusted  in  the  first  instance,  the  intervening  liga- 
ment will  be  long  and  weak,  or  tmion  may  be  wanting  alto- 
gether. On  the  contrary,  a  too  prolonged  confinement  of  the 
limb  is  apt  to  terminate  in  permanent  stiffness.  It  is  pretty 
generally  admitted,  that  the  shorter  the  connecting  medium 
between  the  fragments,  the  stronger  and  the  more  useful  will  be 
the  limb;  but  the  degree  of  restoration  of  which  this  is  capable, 

*  Hamilton,  On  Fractvrea  and  DisiocationB,  p.  443. 

t  This  rin^  'waa  used  by  Dr.  J.  G.  Fleming  of  Glasgow,  many  years  a^, 
ADcl  its  construction  and  mode  of  application  aie  described  by  Dr.  Gibson  in  the 
Lancet  of  July  20,  1867. 

X  Malgaigne,  op.  cit.  p.  779. 
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in  cases  of  non-union,  or  of  an  elongated  uniting  ligai 
is  a  point  on  which  there  is  much  difference  of  opinion, 
writer's  experience  leads  him  to  regard  complete  restorati^ 
exceedingly  rare,  and  the  general  insecurity  under  whicl 
subjects  of  such  accidents  labour  is  proved  by  the  freqi 
with  which  they  fracture  their  other  patella ;  so  that  it  m 
\   '  safely  aflfirmed,  that  a  person  who  has  had  the  misfortu: 

ti  fracture  one  patella,  becomes  thenceforth  prone  to  a  repe 

,    '  of  the  accident  in  his  opposite  limb.     For  these  reasons 

j\i  advisable  to  wear  a  knee-cap,  or  some  other  apparatus  i 

*  shall  support,  and,  at  the  same  time,  limit  the  moTemez 

the  knee-joint. 

The  treatment  of  vertical  and  oblique  fractures  of  the  p 
does  not  differ  materially  from  that  required  for  tranc 
fractures  of  the  bone.  The  limb  must  be  placed  in  the  eit< 
position  on  a  Macintyre's  splint,  and,  when  the  inflamm 
has  subsided,  the  fragments  must  be  brought  together  by 
pads,  applied  on  each  side  of  the  bone,  and  fixed  there  by  e 
and  the  starch  bandage. 

Fractures  of  the  Leg. 

Causes  and  Pathology. — ^Although  each  of  the  bones  of  tl 
may  be  fractured  separately,  it  is  m^ost  common  to  find 
broken  ;  and  the  above  term  is  usually  restricted  to  this  ii 
The  reason  of  the  greater  frequency  of  fracture  of  both 
than  of  either  bone  singly,  is  probably  owing,  as  Mr.  Lon 
has  suggested,  to  the  fact  that  a  force  sufficient  to  breal 
tibia  is  generally  sufficient  to  extend  to  the  fibula  aftern 
and  so  to  break  it ;  whereas  it  must  be  a  peculiar  kind  of 
to  break  either  the  tibia  or  fibula  singly. 

Of  289  fractures  of  the  leg  admitted  into  the  Middlesex 
pital  between  the  years  1831  and  1837,  197  were  of  both  I 
51  of  the  fibula,  and  41  of  the  tibia.*  The  extreme  raren 
these  frictures  in  infancy  and  childhood  is  a  remarkable 
especially  when  contrasted  with  the  great  frequency  of  fra< 
of  the  femur  at  this  period,  and  the  still  greater  frequency 
which  they  themselves  occur  in  after-life. 

Of  515  cases  collected  by  Malgaigne,  but  one  was  as  yon 
four  years,  and  only  12  were  met  with  between  five  and  f 
years  of  age. 


;ij  "  Lonsdale,  op.  cit.  p.  19. 
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The  causes  of  fracture  of  the  leg  are  either  direct,  aa  the  paa- 
of  a  wheel  over  the  limb ;  or  indirect,  as  in  slippiuc;  down 

jumping  from  a  height.  The  relative  tTequency  of  these 
causes  in  the  production  of  this  fracture  has  been  variously  esti- 
mated by  different  writers.  Haraiitou  considers  that  four-fiftha 
of  them  are  caused  by  dii-ect  violence.  The  writer's  experience 
is  more  in  accordance  with  that  of  Malgaigne,  who  in  67  frac- 
tures of  the  leg,  found  36  produced  by  dii'ect  violence,  and  31  by 
indirect.  Fractures  from  direct  violence  may  of  course  be  pro- 
duced at  any  part  of  the  bone,  while  those  from  indirect  force 
mostly  occur  at  the  weakest  pai-t,  that  is,  at  the  lower  third, 
and  they  are  extremely  rare  at  the  upjjer  part  of  the  bone. 

The  most  frequent  situation  of  fracture  of  the  \e^  is  where, 
from  the  greater  weakness  of  the  tibia,  one  would  expect  to 
find  it,  viz.  in  the  lower  third  ;  so  that  of  155  fractures,  from 
all  causes,  recorded  by  Hamilton,  93  occurred  in  this  situation, 
45  in  the  middle  third,  and  only  11  in  the  upi>er  third.  The 
fibula  is  rarely  broken  at  the  same  level  as  the  tibia,  but  at  a 
variable  distajice  above  it ;  most  frequently,  from  two  to  three 
inches  above  it,  rractiues  of  the  leg  present  every  variety 
of  this  injury  which  is  met  with  elsewhere  5  but,  from  the  super- 
ficial position  of  the  tibia,  comminuted  and  couipouud  fractures 
are  more  common  than  in  any  other  part  of  the  body. 

In  the  neij^hbourhood  of  the  knee-  and  aukle-joints,  owing  to 
the  great  force  which  is  retjuiied  to  bi*eak  the  bones,  these  forms 
of  fracture  prevail ;  it  has  also  been  observed  that  the  direction 
of  the  ftuctsre  in  these  situations  is  prone  to  be  vertical,  and  so 
to  implicate  those  joints.  The  prevailing  direction  of  simple 
fractures  of  the  leg  is  oblique,  with  the  obliquity  downwards 
and  inwards,  and  generally  slightly  forwards  ;  less  frequently  it 
is  downwards  and  outwards,  and  still  more  rarely  downwards 
and  backwards. 

Displacements  of  the  broken  hones  may  take  place  in  these  as 
in  other  fractures,  and  from  the  same  causes ;  not  unfi-eqiieutly, 
however,  there  is  no  displacement,  as  in  some  transverse  frac- 
tures ;  and  it  may  be  stated  generally,  that  the  more  nearly 
the  ft-acture  approaches  a  transverse  direction,  and  the  nearer  it 
is  situated  to  the  upper  end  of  the  hone,  the  less  will  be  the 
liability  to  displacement,  and  the  lessits  amount  should  it  occur ; 
indeed,  in  transverse  fractures  of  the  tibia^  although  the  frag- 
ments ma}'  form  an  angle  with  each  other,  or  the  lower  fragment 
be  rotated  outwards  or  inwards,  they  rarely  become  completely 
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disengaged.  In  oblique  fjuctures,  on  the  e<»ntru7,  ihm 
nearly  always  overlapping,  sometimes  to  a  considerable 
as  when  the  fracture  is  caused  by  a  fall  on  the  feet  from 
for  here  the  force  being  more  than  sufficient  to  brealt  tbe 
continues  to  act^  and  so  displaces  them.  Shonld,  howera, 
whole  of  the  force  be  expended  in  caoaiog  the  fVactore,  tbei 
sequent  displacement  of  the  fragments  is  usually  not  gret^ 
affects  almost  exclusively  the  lower  fragment,  which  is  in 
upwai-ds,  generally  behind  the  other,  but  having  an  inclima 
to  the  inner  or  outer  side,  according  to  the  direction  of  the 
of  fracture  which  regulates  it ;  thus,  the  prevailing  directati 
the  oblique  fracture  being  downwards,  inwards,  and  fi>rwt 
the  displucemeut  will  be  upwards,  outwards,  and  backwa 
Combined  with  tliis,  there  is  often  some  rotatory  di^pUeeo 
of  this  fragment  outwards,  due  probably  to  the  weight  of 
foot,  and  it8  tendency  to  gravitate  in  tliis  direction, 
ingly  in  19  specimens  of  united  fracture  of  the  bonea  of 
examined  by  Mr.  Shaw,  16  had  the  lower  ft-agment 
wardly,  and  situated  somewhat  to  the  outer  side,  and 
the  upper.* 

Syviptomt  and  dta^no»i«, — There  is  rarely  much  d 
detecting  a  fracture  of  the  leg,  the  superficial  pontoon  of 
tibia  rendering  any  deviation  from  its  normal  form  and  diivc 
evident.  When  the  fracture  is  oblique,  there  is  shortenla 
the  limb  from  two  or  three  lines  to  three-qnarters  of  an  a 
and  often  more  or  lees  projection  of  the  lower  end  of  the  n| 
fragment.  In  those  cases,  however,  in  which  the  fragw 
remain  m  siiu,  or  in  which  there  is  much  swelling,  the  mi 
of  the  injury  may  be  overlooked ;  but  the  history  of  the  wodi 
the  sensations  of  the  patient,  his  inability  to  support  hin 
on  the  fractured  limb,  the  mobility  at  the  seat  of  fracture, 
the  crepitus  on  rotation,  cannot  fail  to  demonstrate  its 
nature.  When  the  fracture  is  situated  just  above  the  an 
joint,  it  is  very  liable  to  be  followed  by  conaideimfale 
jdacement.  .  If  the  direction  of  the  fracture  be  traMTtiMi, 
lower  fragments  with  the  foot  will  be  drawn  backwmrda,  ■■ 
resemble  a  dislocation  of  the  foot  in  that  direction  (aa  mt 
Fig.  124).  If  the  fracture  be  oblique  laterally,  the  oppcrC 
ments  slide  down  upon  the  lower  and  pro<Juce  an  appArent 
tortion  of  the  foot,  either  inwards  or  outwards,  according  to 


I'ath,  Soc.  TrtM.  1646-9,  p.  125. 
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direction  of  the  obliqnily.  These  fractnres  with  dispk^ement 
must  be  distinguished  firom  tme  dislocations  accompanied  with 
£ractare :  in  the  former  the  fracture  is  primary  and  the  disloca- 


FiG.  124. 


Dibplacement  of  foot  backwards  in  a  traosTerse  fracture  of  the  leg  jnst  above  the 
ankle.     (From  a  cast  in  the  Museum  of  the  Westminster  Hospital.) 

Fig.  126. 


Cast  of  healthy  foot  from  the  same  patient  to  contraut  with  the  a!<<,to. 

tion  secondary ;  whereas  the  reverse  is  the  case  in  the  latter. 
In  the  displacements  from  fracture  the  articular  surfaces  of  the 
tibia  and  astragalus  maintain  their  normal  relations  to  each 
other,  and  none  of  the  ligaments  of  the  joint  are  ruptured.     In 
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tbe  true  dislocations,  the  articular  surfaces  of  the  tibia  ^ 
^ua  lose  tUeir  uormal  relations,  and  some  of  the  li^n 
the  joint  are  ruptured.  Then,  as  to  the  deformity  which 
from  these  accidents  :  iu  the  true  dislocations  of  the  foo 
wards,  the  malletdi  are  nearer  the  ^ound,  whereas  in  1 
placement  from  fracture  they  maintain  their  proper  rel* 
the  foot.  The  motions  of  the  aukle-joint  are  lost  in  the 
they  are  preserved  in  the  latter.  In  the  lateral  di^pku 
likewise,  though  the  foot  may  be  situated  outwards  or  i 
rflatively  to  the  leg-bonea,  its  plantar  sui-fece  reata  flal 
g^round,  and  not  on  its  outer  or  inner  borders,  as  in  disl 

An  interesting-  awe  of  Bcparation  of  the  lower  cpiphyri!  of  the  tihin 
publiabed  by  rrofcasor  Quun  in  tht-  Britinh  M&iUaii  Journal^  Au^iut 
TUe  subject  of  the  accidmt  waa  a  healthr-lo-ikiog  lad,  »erent«en  yeu 
wbo,  on  dra^rging  a  piece  of  iron  over  a  heap  of  earth,  alipped  and  fell 
foot  being  douWed  under  him.  Tbe  lower  end  of  the  tibia  projected  1 
and  below  the  prominenco  there  was  a  depressioo  between  it  and 
The  projection  of  tbe  h-me  wm  an  inch  and  a  half  higher  than  t 
ninrgiu  nf  tbe  fibula,  and  three-quartere  of  an  inch  aborc  tbe  loim 
tbe  ntalleolar  process  of  the  tibia.  The  space  between  the  pmmiii 
and  the  end  of  the  grent  too  ou  the  injured  side,  meaaiired  three-qv 
an  inch  leas  than  in  the  other  font;  the  aukle-joint  wna  uninjured; 
(ju&in  rooiarlcB  that  this  accident  differed  from  a  fraettm;  of  the  boo 
thp  anlclp-joint,  in  the  absence  of  a  sharp  edge  of  a  broken  bone, 
Kiunijth  and  rugous  feel  of  the  displacement,  M  well  as  in  tbe  al 
.-^Welling  occAJUoned  by  the  efl'uaion  of  blood.  The  bone  was  replaq|d 
diilicultj,  and  a  st^rcbed  bandage  applied.*  H 

Treatment. — All  fractures  of  the  leg  are  quickly  foltoi 
more  or  less  swelling,  and  there  are  few  simple  fractures 
it  is  not  adWsable  to  pnt  up  as  soon  after  the  aceic 
possible.  If  this  be  deferred,  the  swelling  increases,  the 
in^  of  the  patient  are  prolonged,  auJ  the  cure  is  render© 
tedious.  The  mode  of  putting  up  these  fracttires  may  be 
according  to  the  nature  of  the  case.  In  some,  the  fraf 
are  in  such  good  apposition,  and  there  is  so  little  tend< 
displacement,  that  it  is  a  needless  cruelty  to  keep  the  ] 
iti  bed  for  fire  or  six  weeks.  A  starch  or  gine  bandag 
therefore  be  put  on  at  once,  and  the  patient  allowed 
about  on  crutches  a  few  days  after  the  accident.  Ii 
4»asea,  the  local  s\'mptom8  and  the  general  condition 

*  Preparations  showing  separation  of  tbe  epiphyses  of  the  Lower  en 
tibia  and  QbuU,  have  been  exhibited  by  Ifr.  Uolmea,  aitd  are  pubUah< 
J'ath.  :ioc.  Tiyin$.  vol.  xiii.  p.  1B7.  S«e  also  Di*eaw»  of  Chtitirtm,  2 
p.  230  J  Nao  %<ienham  Soeiriy'»  Biennial  Jietroipai  for  1807-8,  p.  90a 
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patient  may  be  such  a«  not  to  admit  of  this  kind  of  treatment. 
Tlius  if  there  Bhould  be  much  displacement  or  overlapping  of 
the  fragments,  it  will  sometimes  be  found  impossible  to  get 
them  into  place  mthont  6rst  bending  the  thigh,  leg,  and  foot  at 
right  angles  with  each  other,  and  then  making  extension  and 
counter-extension  frvin  the  knee  and  ankle ;  and  sliould  tliere 
be  a  tendency  to  displacement  of  the  fragments  when  the  leg  is 
straightened,  it  is  advisable  to  keep  the  patient  on  his  side  with 
the  limb  supported  between  Sharp's  splints,  and  well  dosed  so 
OB  to  relax  the  moat  powerful  muscles.  This  is  also  the  easiest 
and  most  natural  position  for  the  patient  to  lie  in,  and  it  admits 
of  a  rea<ly  examination  of  the  limb  without  disturbing  it.  by 
simply  unbuckling  the  straps  and  removing  the  upper  splint. 
To  render  this  methtxl  of  treating  fractin^s  of  the  leg  perfect, 
the  splint  should  have  a  second  curve,  at  the  upper  part  of  the 
leg-piece,  at  right  angles  with  it,  and  in  an  opposite  direction 
to  the  lower,  so  as  to  embrace  the  knee-joint  and  lower  third  of 
the  tliigh.  With  such  splints,  firmly  secuiing  the  joints  above 
and  below  the  fracture,  no  displacement  or  movement  of  the 
fragments  on  each  other  could  possibly  happen.  Indeed, 
Hamilton  is  of  opinion  that  this,  which  is  Pott*8  method 
slightly  modified,  is  the  best,  and  is  applicable  to  nine-tenths  of 
all  simple  fractures,  and  to  some  compound.  In  these  it  is 
necessary  for  one  of  the  splints  to  be  interrupted,  and  an  in- 
genious modification  of  the  ordinary  interrupted  splint  has 
been  invented  by  Dr.  Skii)ton ;  the  essential  featm-e  of  which 
is,  that  it  consists  of  several  pieces,  any  one  or  more  of  which 
can  be  remove<l,  so  that  no  matter  in  what  part  of  the  leg  the 
wound  may  be,  the  same  splint  will  serve.  When  the  fracture 
admits  of  being  put  up  in  the  straight  position,  it  is  preferable 
in  my  opinion  to  do  so,  and  for  this,  almost  any  of  the  sjOints 
or  apparatus  ordinarily  in  use  will  answer  the  purpose.  Tlie 
points  to  be  attended  to  in  their  application,  m-e — 1,  to  secure 
the  knee  and  ankle-joints  so  tliat  no  axial  rotation  of  the  frag- 
ments shall  take  place  ;  2,  to  see  that  the  foot  is  at  right  angles, 
or  nearly  so,  with  the  leg ;  3,  that  the  ball  of  the  great  toe  is  iu 
a  line  with  the  inner  border  of  the  patella ;  and  4,  that  there  is 
no  shortening  of  the  front  part  of  the  foot  from  the  sinkhig 
ba<?k  of  the  heel.  In  the  last  edition  of  this  work  I  spoke  of 
Neville's  splint  as  a  very  efficient  and  simple  kind  of  apparatus 
in  use  in  St.  Bartholomew's  Hospital,  and  in  the  Lancet  of 
February  1868,  will  be  found  an  excellent  practical  lecture  by 


L 


880      IKJUBT 


Mr.  Pag«t,  in  whicb  the  details  of  its  application  are  fill 
scribed. 

It  ronsi«M  nf  n  back  and  two  side  »plintfi.  Tb«  baclc  wpluit  is  «  li 
nviirlT  flftt  piece  of  iron ;  bent  at  a  right  iingle  for  tbe  foot,  nnd  bari 
f>bort  CTOM-ban  prttjectiag  frum  its  side  and  lu«jped  to  rweive  slii 
brendtb  is  tbree  and  u  balf  mcbes  at  tbe  brosdest  pRrt,  and  two  and  ■ 
its  iiarruwest.  It  bos  an  opening  for  tbe  beel.  nnd  is  sligbtlv  cum 
aVive  dovrDwardf),  to  corn«pond  with  the  natuml  curvM  nf  the  lb 
»buuld  be  long  «uoii)jb  to  extend  nearly  half  whv  np  ibe  tbigb.  Tl 
^plintti  are  of  vrocd,  nnd  flat,  and  should  be  lung  enough  for  tbe  ends  U 
a  little  iH-yond  tbe  fi^ot-ptcce,  and  to  reach  to  aome  three  or  four  inclii 
tbe  pal^Ua,  and  broad  onongb  to  cnsble  tbe  nrapa  that  arv  put  rotu 
completely  to  encoropasfl  tbem  without  touching  the  leg.  These  epli 
padded,  are  secured  in  their  place  without  the  iiw  of  tbe  ordinorj  I 
tbe  foot,  which  should  touch  tbe  foot-piece  by  the  thre«  balls  of  tlu 
held  there  by  gutta-percha  moulded  to  the  dontiin,  ecpontted.  Tram  the 
a  lavi!r  of  flannel,  and  corning  over  tbe  edges  of  the  foot-piece,  is  fasten 
with  tapes  or  string.  Tha  Atde-splints  are  bebl  together  by  a  nmJ 
triTsnc«  of  gutta-perclm  raoulded  to  the  kne^  and  secured  by  et 
buckles.  They  are  further  held  in  place  by  two  transverse  bands,  whic 
acroM  Uioir  lower  end  beyond  the  foot-pdoee.  Tbe  Umb  is  then  ill 
simple  cradle,  and  at  the  end  of  throe  or  four  weeks,  if  the  Aractare  b 
and  uncomplicated,  it  is  put  up  in  a  plsster  of  Parts  bandage.  The  m 
apparatus  that  n«ed  be  specially  Qnm«d,  is  that  of  Hester,  of  Oxibr 
well  fulfils  all  the  indicatioiie  abore  pointed  out. 


i 


The  treatment  of  compound  fractures  mast  depem 
upon  tbe  amount  of  injury.  Tbe  slightest  form  is  that 
occurs  subsequent  to  tlie  accident  timt  caused  the  &ac1 
when  tbe  upper  fi*agment  is  thrust  tbrouf,'h  the  integutnc 
moving  tbe  patient,  or  when  tbe  skiu  uleeratoa  over  a  j 
ing  fragment.  For  these  nothing  more  is  necessaiy  t 
restore  the  bone  to  position,  and  seal  the  wound  hermi 
with  collodion  and  oiled  silk,  or  with  Lister's  dressing 
bolic  acid,  described  below,  A  more  severe  form  is  that 
takes  place  at  the  moment  of  tbe  accident,  as  on  falls 
feet  from  a  height,  when  the  weight  of  the  body  for< 
tipper  fraguieut  through  the  skin,  In  these  it  is  son; 
diMcult,  and  even  impossible,  to  reduce  the  fracture  l 
enlarging  the  wound,  or  even  sawing  off  a  portion  oOj 
jecting  bone.  But  when  we  have  succeeded  by  thi^ 
in  placing  the  fragments  in  apposition,  the  edges 
wound  may  be  brought  together  and  sealed  hermetie 
above  directed.  The  worst  forms  of  compound  ftucti; 
those  produced  by  direct  violence,  as  the  passage  of  a 
wagon  or  railway-car  over  the  limb.     And  in  thes 
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iistially  so  much  injury  and  destruction  of  the  soft  parts  as  well 
as  of  the  bones,  that  immediate  amputation  is  the  only  proper 
course  to  pursue.  lu  other  cases,  although  there  may  be 
extensive  comminution  of  the  bones,  and  laceration  and 
bruitiing  of  the  soft  parts,  as  in  kicks  from  a  horse,  an  attempt 
should  nearly  always  be  made  to  sare  the  limb. 

Perhaps  the  best  g:uide  to  the  treatment  of  bad  compound 
fractures  is  to  be  found  in  the  amount  and  imi>ortance  of  the 
soft  parts  left  uninjured  by  the  accident.  If  the  tempemture 
and  sensation  of  the  foot  are  perfect,  we  may  be  sure  that  the 
principal  nerves  and  blood-vessels  of  the  limb  are  uninjuretl, 
and  that  they  will  be  sufficient  for  the  repair  of  the  injury ; 
whereas  under  contrary  conditions,  its  salvation  can  hardly  be 
looked  for.  There  is  a  variety  of  simple  fracture  {using  that 
term  to  signify  a  fracture  without  breach  of  the  integuments) 
quite  as  bad  as  the  worst  forms  of  the  compound,  and  equally 
with  them  calling  for  immediate  amputation.  It  is  that  in 
which  all  the  structures,  except  the  skin,  are  completely  crushed 
and  pulpified.  When  the  attempt  to  save  the  limb  is  deter- 
mined on,  the  wound  must  be  cleansed,  all  foreign  bodies  or 
loose  fragments  of  bone  removed,  the  bones  brought  into  the 
best  position,  and  such  an  apparatus  selected  as  will  admit  of 
the  ready  dressing  of  the  wound  without  disturbing  the  fracture. 
One  of  the  best  for  this  purpose,  is  Macintyre's  splint,  aa 
improved  by  Liston.  Before  any  dressings  are  permanently 
applied,  care  must  be  taken  that  all  bleeding  has  ceased,  and 
until  then,  the  wound  should  be  left  open.  I  have  seen  com- 
presses put  on  to  stop  venoofi  haemorrhage  divert  the  blood  from 
the  ext^^rior  to  the  interirir  of  the  limb,  and  so  cause  extensive 
extravasation  beneath  the  skin,  and  among  the  muscles.  The 
subsequent  treatment  may  then  be  conducted  on  general  prin- 
ciples, as  laid  dowu  in  the  essays  on  wounds  and  fractures, 
This  section  would,  however,  be  incomplete  without  alluding  to 
the  antiseptic  principles  of  treatment  introduced  by  Professor 
Lister,  and  strongly  advocated  by  Professor  Syme.  The  theory 
of  the  practice  may  be  enunciated  in  the  following  propositions. 
1  St.  All  the  local  inflammatory  mischief  and  general  febrile 
disturbance  which  follow  severe  injuries,  are  due  to  the  irritating 
ajid  poisoning  influence  of  decomposing  blood  or  sloughs.  2ud. 
This  decomposition  is  owing  to  the  presence  of  minute  organ- 
isms suspended  in  the  air.  8rd.  To  prevent  tltis  decomposition, 
with  its  attendant  evils,  it  is  necessary  to  apply  as  a  dressing 


to  wounds,  some  material  capable  of  destroying  the  life 
floating  particles.     4th.  Carbolic  acid,  from  ita  destmct 
fluence  on  low  forms  of  life,  is  the  most  powerful  antisepti 
which  we  are  acquainted,  and  hence  the  most  proper  dl 
for  wounds. 

The  prepvRtinnA  employed  b_v  Mr.  Lister,*  are  the  carbolic  oil, 
lotion,  and  carbolic  poate.  Tbe  composition  of  the  first  is,  cnrbob'c  a 
part,  boiled  Uuwed  oil  fire  pnrti;  that  of  tbe  docond,  carbolic  acid  oi 
water  twenty  parts :  and  tbai  of  the  third,  carbolic  oil,  with  whitenin 
proportions  requiidtc  to  fomi  a  Boft  puny.  In  the  treatmatnt  of  bad  co 
fractures  of  the  leg,  Mr.  LinIit  ^n^i  swnbfi  all  the  n«eaaei>  of  the  wount 
piece  of  nig^  dipped  in  stroo).'  carbolic  acid ;  ni^  dipped  ia  carbolic  oil 
placed  over  the  wound,  and  inaintained  there  permanently;  vrhtle  the 
Inid  on  outoide  ihit*,  nnd  overlaps  the  eouud  skin  for  a  ooiuriderabte  < 
*  The  putty  should  ha  in  a  layer  of  a  quarter  of  an  inch  thick,  and 
adraDlageoiisIy  applied  mlled  up  between  t^'o  pivcea  of  thin  cali< 
prevent  e\-ap<jratioii  of  the  acid,  the  paste  should  be  covert?d  witi: 
strengthened  with  adheeive  planter.  A»  long  as  any  discharge  contu 
paste  should  be  changed  daily,  but  when  it  hiif>  ceaaed,  it  is  diaco 
Tbe  original  oiled  rog  is  left  adhering  to  the  akin,  till  healing  by  aca 
■uppoflod  to  be  complete.  At  a  later  period  of  the  treatment,  it  is  ta 
de»irable  to  releoae  the  patient  from  tbe  position  which  was  adopted  in 
inMance,  and  to  swing  the  teg  in  a  cradle,  of  which  one  of  the  best 
of  Mr.  James  Salter.t  Thin  diflert  from  all  others  in  the  greater  J 
moTement  it  allows  to  tbe  palieut  without  risking  tbe  diaturbauce  • 

Fio.  130. 


Salter's  Swing, 

Fracture$  of  thejihith, — Any  paii  of  this  bone  maybe  1 
hy  direct  violence,  and  the  fracture  be  unaccompanied  1 

*  See  Britiak  M^ical  Jourmtl,  Sept.  21. 18(17 ;  also  Jan.  4, 1d6fl. 

t  '  (>n  a  New  Swingina:- Apparatus  for  the  Treatuunt  of  Fractureiii  of  tl 
by  S.  James  A.  Salter,  31.B.,  &c.,  in  li-oewciat  Mat,  and  Surg,  Joi 
p.  504. 


placement  or  other  injury ;  but  most  frequently  the  bone  yields 
to  indirect  force,  at  n  point  from  two  to  four  inches  above  the 
extremity  of  the  malleolus,  and  this  ia  accompanied  by  a  partial 
dislocation  of  the  foot. 

The  accident  is  caused  either  by  a  sudden  twist  of  the  foot, 
outwards  or  inwartis,  or  by  its  becoming  fixed  in  a  cleft,  and  the 
body,  jailing  to  one  or  the  other  side,  as  in  the  well-known  case 
of  Sir  Astley  Cooper,  who  fractured  his  right  fibula  by  fallin)^ 
on  his  right  side  while  his  foot  was  entangled  between  two 
pieces  of  ice. 

As  to  the  i*elafive  frequency  of  the  causes  which  produce  the 
fractui-e— of  200  cases  which  came  under  the  observation  of 
Dupnytren,  20  were  the  result  of  direct  violence,  60  were  pro- 
duced by  forcible  eversion  of  the  foot,  and  120  by  forcible  in- 
Tersion.  The  greater  frequency  of  this  injury  from  indirect 
violence  than  from  direct  is  generally  admitted ;  but  in  the 
experience  of  English  surgeons,  eversicn  of  the  foot  is  a  more 
frequent  cause  of  this  fracture  tlian  inversion. 

Hamilton,  in  a  record  of  32  fractures  of  the  fibula,  was  able 
to  ascertain  tlie  cause  satisfactorily  in  18.  Of  these,  *  3  were 
the  result  of  falls  directly  upon  the  bottom  of  the  foot,  4  of  a 
slip  of  the  foot  in  walkuig  on  level  ground,  or  on  ground  only 
slightly  irregular;  and  12  (query  11)  of  direct  blows.  In  all  of 
the  fi-actures  which  have  been  produced  by  falls  ou  the  bottom 
of  the  foot,  and  iji  all  except  one  produced  by  a  slip  of  the  foot, 
the  accident  was  accompanied  with  a  dislocation  of  the  ankle, 
the  foot  being  turned  outwards.**  In  7  also  of  the  11  (?) 
produced  by  direct  blows,  the  tibia  was  thrown  more  or  less 
inwards  and  the  foot  outwards.  These  18  cases  in  which  the 
cause  of  the  fracture  is  said  to  have  been  ascertained,  are  obvi- 
ously too  few  to  invalidatf  the  general  belief  in  the  greater 
frequency  of  indirect  thaai  direct  fractures  of  the  fibula ;  neither 
is  it  credible  that  a  fall  flat  on  the  foot  without  a  subsequent 
twist  of  it,  or  what  amounts  to  the  same  thing,  wi  inclination  of 
the  body  to  one  side,  could  fracture  this  bone.  To  produce  such 
a  result,  there  must  be  a  change  in  the  direction  of  the  line  of 
transmission  of  the  weight  of  the  body  from  the  tibia  t<t  the 
fibula.  In  the  fracture  from  eversion,  the  internal  lateral  liga- 
ment is  frequently  toni  through,  and  even  the  inner  malleolus 
fractured,  but  in  the  fracture  from  eversion,  the  external  lateral 


*  UamJltoD,  op.  cit.  p.  463. 


ligament  remaiua  entire,  and  probably  contributes  to  the 
tare,  the  bone  yielding  to  the  preeaure  of  the  afitragalua-jl 
the  external  malleolus.  | 

Displaceu)ent  of  the  foot  does  not  necessarily  follow  a 
ture  of  the  lower  third  of  the  boue,  even  when  caused  by  in< 
violence  ;  and  Malgaigne  affirms,  with  much  positiveness, 
in  the  majority  of  fractures  by  adduction  there  la  no  disj 
ment  whatever,  and  that  when  it  occurs,  it  is  secondary 
owing  to  the  patient's  attempt  to  walk ;  when  the  foot  he* 
turned  outwards,  as  in  the  fracture  from  abduction, 
when  produced  by  the  latter  cause,  he  affirms  there 
be  no  appreciable  displacement.  Hamilton,  on  the  con 
as  before  quoted,  found  displacement  in  all  but  <n 
his  indirect  fractures,  and  in  all  but  three  of  the  d 
while  Dupuytren  asserts  tiiat  nine-tenths  of  his  fra< 
were  attended  with  displacement.  It  is  probable  thai 
puytren  has  aa  much  exaggerated  the  frequency  of  the  i 
quent  dislocations  as  Malgaigne  has  underrated  their  freqj 
With  reference  to  the  obliquity  and  the  position  of  the 
meuts,  it  may  be  stated,  generally,  that  fractui-es  from  in 
violence  are  usually  more  or  less  oblique,  and  thost  from  ( 
transverse  ;  and  that  when  displacement  of  the  foot  occi 
a  consequence  of  the  fracture,  the  broken  ends  of  the  boi 
project  inwards  towards  or  even  against  the  tibia. 

Symptoms,— 'A.  fracture  of  the  fibula,  unless  attended 
displacement  of  the  foot,  cannot  be  recognised  by  any  ej 
sign,  for  the  fi*agmeuts  are  kept  in  apposition  by  the  tibi 
there  is,  consequently,  no  deformity ;  while  ecchymosis,  i 
sent,  nijiy  exist  independent  of  fracture.  The  best  met 
detecting  the  fracture  is  by  grasping  the  leg  with  both 
and  with  the  thumbs  making  alternate  pressure  on  tb 
immediately  above  and  below  the  suspected  fractui-e,  whe 
exist,  motion  and  crepitus  will  at  once  be  felt ;  or,  if  the  & 
be  situated  just  above  the  malleolus,  the  lower  fragmei 
be  acted  on  by  forcibly  inverting  and  everting  tlie  foot, 
the  thumb  of  the  other  hand  is  placed  over  the  fractnr 
characteristic  signs  will  tlius  be  elicited. 

Treatment. — For  a  simple  fracture  of  the  fibula  in  its 
two  thirds  no  treatment  besides  rest  is  necessary ;  but 
lower  third  of  the  bone  the  application  of  some  appar 
advisable,  even  shoiUd  the  fragments  not  be  displaced.  N 
is  better  for  this  purjiose  than  the  starch  bandage,  streng 
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by  pasteboard  splints,  on  the  inner  and  outer  sides  of  the  foot 
and  ankle,  care  being  taken  that  no  displacement  occurs 
during  their  application,  or  while  the  apparatus  is  drjiug.  In 
those  cases  of  fracture  accompanied  with  marked  displacement 
of  the  foot,  and  therefore  ruptiu^  of  the  internal  lateral  liga- 
ment (Pott's  fracture),*  Potfc's  method  may  be  adopted.  This 
consists  in  placing  tlie  patient  on  his  injured  side,  with  the 
kuee  bent  and  the  foot  somewhat  inverted,  so  as  to  insure  the 
broken  ends  of  the  bone  l>eing  in  contact  with  each  other,  and 
not  with  the  tibia.  A  Sharp's  splint,  well  padded,  and  haviny 
the  pad  for  the  foot-piece  thicker  than  that  for  the  leg,  so  as  t^i 
raise  a  little  the  outer  border  of  the  foot,  should  next  be  applied 
on  the  outer  side  of  the  limb,  and,  for  greater  security,  an  inner 
splint  without  a  foot-piece  may  also  be  placed  on  the  inside  of 
the  limb.  Dupuytren  considered  that  Pott's  method  was  insuffi- 
cient to  maintain  the  reduction,  and  directed  the  foot  to  be 
brought  into  such  a  state  of  adduction  as  that  its  inner  edge 
should  become  superior,  its  outer  edge  inferior,  and  its  sole 
directed  inwards.  For  this  pui-i}Ose  he  employe<l  a  wedge- 
shaped  cushion,  the  thick  end  of  which  was  downwards  and 
applied  upon  the  inner  malleolus ;  over  this  a  splint  was  laid, 
which  reached  from  the  knee  to  three  or  four  inches  beyond  the 
edge  of  the  foot ;  the  leg  being  then  secured  to  the  splint,  the 
foot  was  next  drawn  inwards,  and  firmly  fixed  to  the  projecting 
end  of  the  latter.  The  principle  of  this  method  is  to  make  the 
foot  act  as  a  lever  on  the  lower  fragment  of  the  fibula,  so  as  to 
draw  it  outwards  from  the  tibia,  while  at  the  same  time  the 
lateral  pressure  fixes  the  astragalus  tirmly  against  the  inner 
malleolus. 

The  period  for  which  any  apparatus  should  be  kept  on  will 
depend  on  the  situation  of  the  fracture,  and  the  injur)'  done  to 
the  ankle-joint.  In  fractures  of  the  upper  part  of  the  bone,  it 
has  been  already  stated  that  no  application  is  necessar}' ;  but  in 
the  lower  part,  even  should  there  be  no  displacement,  splints 
shoiJd  be  kept  on  for  three  or  four  weeks ;  and  in  case  of  a  dis- 
location of  the  foot,  for  six  weeks  or  two  months.  In  all  frac- 
tures of  the  fibula  in  its  lower  third,  great  caution  shoidd  be 
observed  in  using  the  limb  after  the  removal  of  the  apparatus, 
and  it  may  be  well  to  support  the  joint  for  some  time  by  a  laced 
boot,  strengthened  on  the  inner  side;  the  sole  should  also  l>e 
made  somewhat  thicker  on  its  inner  than  its  outer  edge. 

•  See  p.  010. 
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Fraciureit  of  tJie  tibi<u — ^A  direct  blow  on  tlie  tibia,  bs  a 
will  sometimes  break  this  bone  without  the  fibula,  and  the 
ture  may  be  sitnatM  at  any  part,  or  take  any  direction; 
however,  more  commonly  met  with  in  the  upper  than  the  i 
half  of  the  bone,  and  is  more  frequently  transrerae  in  < 
tion  than  when  accompanied  with  fracture  of  the  fibnla  5 
circumstance,  tofjether  with  the  inte^ty  of  the  latter 
renders  displacement  of  the  fractured  ends  almost  impos 
and  the  dta^OHis  of  the  injory  is  thus  oftentimes  obscmre. 
some  kind  of  fractm-es  near  to  the  ankle-joint,  when  the  i 
is  caused  by  a  fall,  and  not  by  a  direct  blow,  there  may  ht 
placement,  althoug'h  the  fibula  remain  entire ;  for  the  wei| 
the  body  will  continue  the  force  onwards  after  the  tibia  is  br 
and  80  produce  a  distortion  in  the  position  of  the  foot 
ankle-joint,  according  to  the  direction  in  which  the  foi 
applied.  Thus,  in  a  fracture  of  the  lower  end  of  the 
about  an  inch  or  an  inch  and  a  half  above  the  ankle, 
portion  of  the  bone  connected  with  the  astragalus  will  mo 
whatever  direction  the  foot  ia  forced,  and  so  may  be  in 
upon  the  shaft  of  the  bone,  or  pushed  backwards  or  forwai: 
a  sufficient  extent  to  prtnluce  a  marked  distortion.'  *  M 
however,  from  the  absence  of  all  displacement  of  the  fragm 
the  existence  of  fracture  ia  doubtful,  it  may  be  suspect 
pain  constantly  persists  in  one  part  of  the  bone,  if  this  pa 
increased  by  pressxire,  and,  above  all,  by  beariuj^  any  weigl 
the  limb;  but  to  convert  suspicion  into  certainty,  the 
should  be  firmly  fj^asped  above  and  below  the  suspected 
ture,  and  attempts  made  tt)  bend  it ;  by  its  yielding  t 
resisting  the  force  applied,  we  ascertain  whether  it  is  broto 
otherwise. 

Treatment, — Of  all  the  fractures  of  the  lower  ertremi^, 
is  perhaps  the  best  adapted  for  the  immovable  apparatna 
application  of  which,  mtttatis  mutandtg^  may  be  made  J 
same  way  as  directed  for  fractures  of  the  femur. 


wfli 


>Ir.  J.  GUlingham  of  Chard,  clmiua  to  hftve  inTentedtm  instrument ' 
hu  lias  hiul  grcAt  success  in  proctmog  the  union  of  ununit^l  fncturee  of  ih 
In  ihecnseof  A  *  fiit  heavy  man'tholKtaci)  ivmfiin^  ununited  tvroynn and 
AiUfT  the  acddent,  yet  io  nine  months  after  wearing  this  InclruuieDt,  \h« 
wHii  eo  iirm  tliat  he  could  valk  several  nuleR,  and  wiu  able  to  fuUow  his  onl 
occupftiion  as  a  labourer.    The  iuidtrumeiit  cau  Lti  equally  adapted  to  imi 


Lonsdale,  On  Fracture*,  p.  110. 
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fractures  of  the  Temur.  It  consists  of,  first,  a  coUm  M-hich  i$  mouMed  to  tfae 
legjtut  below  the  knee,  and  on  e-ach  oido  of  which  is  a  stud;  fl»cundly,uf  «  boot 
with  t  socket  at  the  hoel ;  and,  thiidly»  of  two  steels,  with  ankle-jointa  WBd  at 
the  top  to  catch  the  studs  on  the  collar,  and  cHpa-  j.'|,j   jo". 

ble  of  elongation  or  shnrtouin^,  as  seen  io  the 
engrarin^r.  TInm  tlin  wf^ijjht  of  the  body  is  taken 
off  the  lejr-bones,  and  transmitted  down  th«  two 
■ide^teels.     Mr.  GilUn^ham  ajteures  me  tlnit  pa- 

^^tienta  are  able  to  walk  without  crutch  or  slick, 

^H  mined  lately  the  instrument  U  put  an. 

^B  ]^aetn9e$  of  the  Fool. 

^^  These  are  most  frequently  caused  br 
heavy  bodies  falling  upon  it  or  crossing 
over  it,  and  so  crushing  it :  heuce  the 
soft  parts  also  are  not  tin  frequently 
lacerated,  or  contused  to  such  an  ex- 
tent as  to  require  the  removal  of  a  part, 
or  the  whole,  of  the  member ;  if,  on  the 
contrarj',  the  soft  parts  are  not  much 
injured,  rest  and  support,  together  ivith 
evaporating  lotions,  constitute  the  only 
treatment  necessary. 

■■  The  only  bones  of  the  tarsus  the  fractures  of  which  require 
special  notice  are  the  astragalus  and  os  calcis.  The  fracture  of 
the  former,  according  to  Malgaigne,  is  always  caused  by  a  fell 
from  a  height,  and  it  is  often  the  only  tarsal  bone  which  is 
broken,  wliile  in  a  general  cruslung  of  the  tarsal  bones,  it 
nearly  always  escapes  injury.  The  direction  of  the  fracture  is 
various,  though  most  frequently  it  is  through  the  neck  of  the 
bone,  and,  unless  corajwund,  cannot  usually  be  detected  ;  in  tlie 
latter  form  of  injury,  the  portion  displaced  should  be  returned, 
or,  if  completely  isolated,  removed. 

The  OS  calcia  may  he  broken  either  by  crushing,  falling  from 
a  height  on  the  heel,  or  by  muscular  action.  Malgaigne  con- 
siders the  latter  mode  of  fracture  problematical ;  he  could  find 
only  eight  cases  recorded,  and  most  of  them  so  loosely  that 
they  fall  far  short  of  proof,  in  two  cases  the  ft-acture  was  said 
to  have  been  the  result  of  a  false  step ;  in  one  it  was  causetl  by 
the  upsetting  of  a  wagon ;  in  five  by  falUng  from  a  height  on 
the  feet.  The  fracture  is  always  situated  behind  the  astragahis, 
and,  we  may  presume,  ought  to  be  vertical  in  direction ;  but  in 
the  published  accounts  of  this  fracture  this  point  is  left  in  uii- 


Mr.  *jilliiiL;!uiiir»  iri»ininient 
ft>r  uimoitud  fraetore  of  tlie 
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certainty.  The  extent  to  which  the  detached  fragment  is  Arm 
up  by  the  gastrocnemiuB  and  Boleus  has  been  found  to  Tttj  fin 
almost  nothing  to  five  inches ;  a  difference  which  is  profasi 
owing  to  the  part  at  which  the  fracture  has  takcii  plac^  I 
whether  the  posterior  fragment  is  completely  isolated  fi<oxn  1 
rest  of  the  bone,  or  is  partially  connected  with  it  bjr  the  fibw 
structures  in  the  sole.  The  nature  of  the  injury  is  eu 
detected  by  cxamiuatiou ;  in  addition  to  the  pain,  swelling,  a 
deformity,  the  detached  portion  can  be  felt,  and  its  relat 
distance  from  the  heel  will  be  lessened  or  increased  by  extend 
ajid  flexion  of  the  foot.  The  treatment  consist*  in  snbdnj 
the  iuBammaiion  and  keeping  tlie  foot  extended  and  the  J 
flexed,  by  any  of  the  contrirances  made  use  uf  in  rupture  of  I 
tendo-achillis.  In  fractures  by  crushing,  the  symptoms  ) 
more  severe,  the  pain,  swelling,  and  ecchymosis  greater,  i 
the  crepitation  more  obscure ;  the  two  most  characteristic  sig 
are,  increased  width  of  tlve  heel,  and  lowering  of  the  arch 
the  foot.  Tills  fracture  has  been  mistaken  for  a  sprain,  i 
a  fracture  of  the  fibula  without  displacement,  from  eit 
which  it  may  be  distinguished  by  the  above-mentioned  sym| 
and  a  careful  manual  examination.  Consolidation  takes  pis 
slowly,  and  it  is  often  several  months  before  the  functions  of  ti 
foot  and  ankle  are  restored. 

The  best  method  of  treatment  consists  in  placing  the  lis 
on  its  outer  side,  on  a  Sharp's  splint,  till  all  the  acute  symptoi 
have  subsided,  when  some  of  the  forms  of  tlie  lEuniovable  %ff 
ratus  may  be  substituted,  and  the  patient  allowed  to  go  abo 
on  crutches.  The  apparatus  should  be  worn  for  two  most 
before  attempting  to  use  the  foot.  Fractures  of  the  metatvi 
bones  aud  phalanges  are  always  the  result  of  direct  Tiolem 
and,  if  simple,  require  no  treatment  but  rest,  and  the  ordina 
remedies  to  subdue  inflammation.  If  compound,  the  treatme 
must  be  regulated  by  the  number  of  bones  fructured,  J|i 
degree  of  comminution  or  displacement,  and  the  conditifl 
the  soft  parts ;  if  the  latter  are  not  bruised  beyond  recorei 
and  if  the  former  can  be  replaced,  and  the  constatation  of  ti 
patient  is  good,  an  attempt  should  be  made  to  save  the  fot 
Under  opposite  circtunstajices,  tlie  injured  parts  should  be  i 
moved,  care  being  taken  to  leave  as  much  of  the  sound  por 
as  shall  insure  a  useful  stump. 
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Dislocations. 
Dielocaiions  of  the  Hip. 

The  head  of  the  thigh-bone,  though  lodged  in  a  deep  cavitj 
to  which  it  is  accurately  adapted,  and  in  which  it  ie  retained 
by  atmosphieric  presenre,  and  by  strong  ligaments  and  mnscles, 
is  yet  more  frequently  displaced  than  these  physical  and  ana- 
tomical dispositions  would  seem  to  admit  of.  Indeed,  if  reliance 
is  to  be  placed  on  the  statistics  of  this  accident  collected  by  If. 
Malgaigne  at  the  H6tel  Dieu,  there  is  no  joint  of  the  lower 
extremity  in  which  dislocation  occurs  so  frequently  as  in  the 
hip  :  next  to  the  shoulder,  it  is  the  most  liable  to  this  accident 
of  any  joint  in  the  body,  as  seen  in  the  following  table.* 

In  491  cases  of  dislocation,  there  were — of  the 


Shoulder 

.  821 

Hip    .     . 

.    34 

ClaTicle  . 

.    33 

Elbow     . 

.    26 

Foot  .    . 

.    20 

Thumb 17 

Wrist 13 

Fingers      ....    7 
Jaw 7 


Knee     ,    . 

.     .  0 

Badius  .     . 

.     .  4 

Patella  .    . 

•) 

Spine     .    . 

.    .  1 

This  great  proneness  to  displacement  of  the  shoulder  and 
hip-joints  is  doubtless  owing  in  part  to  their  extensive  range 
of  motion,  and  in  part  to  the  powerful  leverage  which  may 
be  exerted  on  them  by  a  force  applied  to  the  distal  extremi- 
ties of  the  respective  limbs,  or  of  the  humerus  and  femiir. 
Dislocations  of  the  hip  are  nearly  always  accidental,  and  result 
frx>m  the  application  of  great  force ;  hence,  we  should  expect 
to  meet  with  them  most  frequently  in  the  male  sex,  and  at 
the  most  active  period  of  life ;  ihh  is  fully  borne  out  by  the 
accompanying  table  from  Malgaigne.  In  fifty-one  cases  of 
dislocation  of  the  hip,  forty-two  were  males,  and  nine  females ; 
and  the  following  were  the  ages  of  the  sufferers : 


At  3  years  of  age    ....    1 

From  15  to  20 8 

„    20  to  46 27 


From  45  to  60 10 

„    60  to  86 5t 


In  the  56  cases  of  this  accident  collected  by  Sir  A..  Cooper, 
the  age  of  the  patient  is  not  stated  in  11 ;  but  in  the  remaining 
45,  I  find  7  were  under  20  years  of  age,  7  were  50  and  upwards, 

*   TraiU  dea  Fractures  et  det  Lttxations,  1866,  tome  ii.  p.  8. 
t  Ibid.  p.  806. 


896      INJURIES  OP  THE   LOWER  EXTEEMITT. 

and  31  between  20  and  50  *  The  earliest  recorded  age  at 
a  dislocation  of  the  hip  has  occurred  is  six  months  :  it  wa 
the  obturator  foramen,  and  was  easily  reduced  bj  manipula 
Although  dislocations  of  the  hip  cannot  usuallj  happen  w: 
the  application  of  great  force,  individuals  have  been  mei 
who  possessed  the  power  of  voluntarily  dislocating  thei; 
--'j  and  again  reducing  it,  as  related  by  Sir  A.  Cooper,  J  Sta 

^'\  and  Brodie.]] 

:   I  Dislocations  of  the  hip  sometimes  take  place  spontane 

:  >fi  in  consequence  of  paralysis  of  the  muscles  external  to  the 

or  from  disease  of  the  joint  itself;  they  are  also  occasional 
with  as  congenital  affections,  due  to  causes  acting  in 
or  to  violence  inflicted  during  birth.     In  the  present 
we  have  to  treat  of  those  dislocations  of  the  hip  which 
from  violence ;  and  they  occur  most  frequently  in  the  foUi 
directions : — 

1st.  The  head  of  the  bone  is  thrown  upwards,  and  mo 
less  backwards,  upon  the  dorsum  ilii. 

2nd.  Backwards,  and  slightly  upwards,  or  into  the  iscl 
notch. 

3rd.  Downwards  and  inwards,  or  into  the  obturator  fora 
4th.  Upwards  and  inwards,  or  upon  the  body  of  the  p 
The  proportion  in  which  these  dislocations  are  met 
are,  according  to  Sir  A.  Cooper,  the  following :  in  20  < 
there  will  be  12  on  the  dorsum  ilii,  5  into  the  ischiatic  not 
into  the  obturator  foramen,  and  1  on  the  pubes.  In  104 
collected  by  Hamilton  {excluding  the  anomalous  dislocati 
55  were  upon  the  dorsum  ilii,  28  into  the  ischiatic  notci 
into  the  obturator  foramen,  and  8  upon  the  pubes. 

In  the  experience  of  Malgaigne,  Chelius  and  Fergusson 
dislocation  into  the  obturator  foramen  is  the  most  rare.  Be 
the  four  ordinary  dislocations  of  the  hip,  some  anomalous 
have  been  described,  of  which  mention  will  be  made  prese 
Pathology. — The  injuries  which  are  common  to  all  the  a 
varieties  of  dislocation,  are  laceration,  and  sometimes  com] 

•  On  Duiocatioms  and  Fracture  of  the  JomU,  5th  edition,  edited  bj  Br 
B.  Cooper. 

t  This  unique  case  is  recorded  bv  Mr.  Powdrell  in   the  LaitcH  of 
vitl.  i.  p.  617. 

:  Op.  cit.  Case  f>. 

$  ^'ide  Stanley,  HM.~Chir.  TranmcticHt^  vol.  xxit. 

;    Brodie,  On  the  JoisU. 
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detachment  of  the  capsular  and  round  ligaments  &om  the  femur 
and  the  acetabulum,  and  a  stretching  or  tearing  through  of  one 
or  more  of  the  muscles  which  surround  the  joint. 

1.  Dislocation  upwardg  and  hackwarda,  or  upon  the  dorsum  ilii. 
— In  this  dislocation  the  head  of  the  femur  is  thrown  upwards, 
and  more  or  less  backwards,  and  will  occupy  different  positions  in 
different  cases,  as  already  observed.  In  one  case  it  has  been  found 
lying  partly  on  the  bone,  partly  on  the  gluteus  medius,  and  partly 
on  the  pyriformis  muscles;  in  another,  between  the  gluteus 
maximus  and  the  posterior  border  of  the  gluteus  medius ;  and  in 
another,  underneath  the  inferior  border  of  the  gluteus  medius,  by 
which  it  was  fixed  in  its  unnatural  position.  The  small  external 
rotator  muscles  of  the  hip  are  either  put  upoji  the  stretch,  or 
some  or  all  of  them  may  be  torn  across.  With  respect  to  the 
height  to  which  the  head  of  t^e  femur  may  ascend  in  these 
iliac  dislocations,  Malgaigne  found,  in  11  preparations  of  this 
accident  which  he  examined,  that  in  5  it  did  not  ascend  higher 
than  a  line  drawn  from  the  anterior  superior  spinous  process  of 
the  ilium  to  the  highest  point  of  the  ischiatic  notch ;  in  2,  it 
ascended  half  a  centimetre  (about  one-sixth  of  an  inch)  higher ; 
in  2,  1  centimetre;  in  1,  1  centimetre  and  a  half;  and  in  1, 
2  centimetres.  The  limits  of  the  displacement  below  were 
never  lower  than  the  point  of  junction  of  the  ilium  with  the 
ischium ;  but  the  limits  posteriorly  were  somewhat  greater. 

SympUyms. — The  limb  is  from  an  inch  and  a  half  to  two  inches 
and  a  half  shorter  than  its  fellow ;  it  is  rotated  inwards,  ad- 
ducted  and  slightly  flexed ;  so  that  when  the  patient  is  standing, 
the  knee  of  the  affected  side  is  somewhat  in  front  of,  and  above 
the  other,  and  the  toes  rest  on  the  tarsus  of  the  opposite  foot ; 
the  great  trochanter  is  directed  forwards,  and  lies  nearer  to 
the  anterior  superior  spinous  process  of  the  ilium  than  natural, 
while  the  head  of  the  bone  is  directed  backwards,  and,  in  thin 
persons,  may  be  felt  lying  upon  the  doraum  ilii.  The  only 
movement  of  which  the  limb  is  capable,  unless  great  force 
be  used,  is  a  slight  one  in  the  sense  of  flexion,  adduction  and 
rotation  inwards ;  its  elongation,  extension  and  abduction 
cannot  be  accomplished,  and  the  attempt  is  productive  of  great 
pain. 

2.  Dislocation  backwards  and  slightly  upwards^  or  into  the 
ischiatic  notch. — In  this  dislocation,  which  is  merely  a  variety 
of  the  former,  the  head  of  the  bone   is  thrown  slightly  up- 

VOL.  u.  3  m 
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wards,  as  well  as  backwards.  Syrae  found  the  glateu  luzi. 
mus  nearly  torn  across,  and  the  head  of  the  bone  cmbtd^ 
ill  it  was  lying  iu  the  great  ischiatic  notch,  upon  tiie  gcaiU 
and  the  eacro-sciatic  nerve.  The  glutens  nuDimns,  the  i^tti- 
forraifl,  and  the  gemellns  superior  were  lacerated.  The  friaf- 
toms  very  closely  resemble  those  of  the  dislocation  upwrnrd*, 
but  are  less  niarlced.  Thus  the  shortening  of  the  limb  rurir 
exceeds  half  an  inch ;  its  adduction,  inversion,  and  fleiku 
are  leas ;   so  that  in  stauding  the  knee  projects  but  ili^tlT 


Fio.  128. 


Fw.  120. 


DuIoHtion  of  the  hip  tm  tbo  domai  ilti. 
(From  Sir  A.  Cooper.) 


PUIontioD  oftlwlDpiate  tl*«iri 
aoifh.    (E>on  8b>  A.  Vuf^\ 


beyoud  the  other,  and  the  point  of  the  great  toe  rcfli  m 
the  ball  of  the  great  toe  of  the  opposite  foot,  instead  of  • 
the  tarsus.  The  trochanter  is  somewhat  behind  and  aborv  iU 
noruml  position,  but  remains  nearly  at  right  angles  with  tbe 
iliuiu,  wliilo  the  hea^l  of  the  bone  is  so  buried  in  the  i^p^j^tv 
notch  that  it  cannot  be  felt.  The  limb  is  fixed,  and  all  ndm- 
toiy  movements  are  abolished. 

(knues, — These  dislocations,  according  to  Sir  A.  Cooper,  m 
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most  commonly  brought  about  by  a  fall  whilst  carrying  a  heavy 
load  on  the  shoulders,  or  by  a  heavy  weight,  such  as  a  mass  of 
earth  falling  on  the  back  whilst  the  body  is  bent  forwards  in  a 
stooping  posture. 

Diagnosis, — There  is  not  much  likelihood  of  either  of  these 
dislocations  being  mistaken  for  any  other  injury,  though  cer- 
tain fractures  in  the  neighbourhood  of  the  hip  do  occasionally 
resemble  them.  Among  these  may  be  enumerated  fractures  of 
the  neck  of  the  femur,  with  inward  rotation  of  the  limb,  espe- 
cially if  the  fhicture  be  complicated  with  one  of  the  great  tro- 
chanter J  a  portion  of  the  latter  may  then  be  drawn  by  the  action 
of  the  muscles  towards  the  great  sciatic  notch,  or  upon  the 
dorsum  of  the  ilium,  and  so  resemble  the  head  of  the  bone  in 
those  situations,  as,  indeed,  happened  in  the  following  case 
related  by  Smith,  and  which  was  at  first  mistaken  for  a  dislo- 
cation. 

The  patient  wu  an  old  man,  eighty  years  of  a^,  who  died  on  the  fourteenth 
day  after  the  accident  During  life  the  limh  was  shortened  two  inches,  the  foot 
inverted,  and  the  entire  limb  in  a  state  of  adduction ;  the  trochanter  major 
could  he  felt  upon  the  dorsum  of  the  ilium,  a  little  above  the  situation  of  the 
sciatic  notch.  After  death,  there  was  found  a  transverse  serrated  fracture  of 
the  neck  of  the  femur  external  to  the  capsule;  at  the  line  of  junction  of  the 
cerrix  with  the  shaft  of  the  bone  a  second  fracture  detached  the  trochanter 
major,  which  was  drawn  upwards  and  backwards,  carrying  with  it  the  insertions 
of  the  pyiiformis,  gemelli,  and  obturator  muscles.* 

Another  fracture  which  somewhat  resembles  these  dislocations 
is  that  of  the  acetabulum,  with  shortening  and  inversion  of  the 
limb;  but  in  all  these  fractures  the  shortening  can  be  over- 
come by  traction,  and  recurs  when  this  is  remitted.  There  is 
also  crepitus.f 

Treatment. — In  nearly  all  dislocations  of  the  hip  it  will  be 
advisable  to  bring  the  patient  under  the  influence  of  chloroform 
before  making  any  attempts  at  reduction,  and  as  soon  as  this 
ia  effected,  a  long  splint  should  be  applied  to  the  outside  of 
the  limb  and  trunk,  and  not  removed  for  two  or  three  weeks. 
There  are  two  methods  of  reducing  these,  and  the  other  dislo- 
cations of  the  hip — one  by  means  of  traction,  and  the  other  by 


*  Op.  cit  Case  29,  p.  85.  See  also  similar  cases  fay  Stanley  in  vol.  xiii,  of  the 
Med.'CMr.  Tram.  p.  504. 

t  For  an  interesting  case  by  Mr.  Birkett,  in  which  a  dislocation  of  the  head 
of  the  femur  was  complicated  with  its  fracture,  the  reader  is  referred  to  voL  lii 
of  the  Med.'Chir.  Tran*. 

Sm2 
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manipulation.     In  describing  the  : 
rules  laid  down  by  Sir  A.  Cooper, 
dorsum  ilii,  attempts  may  first  be  i 
placing  the  foot  in  the  perinseum 
using  it  as  a  counter-extending  fort 
thigh  is  grasped  just  above  the  k 
a  jack-towel  be  fixed  to  it  by  meai 
the  other  end  of  the  towel  is  can 
the  surgeon ;  the  latter  should  the: 
same  time  that  his  foot  is  making 
perineeum ;  this,  with  slight  rotatit 
successful  in   several  dislocations 
Morgan  and  Mr.  Cock,  in  Guy*8 
these  efforts  not  prove  successful,  i 

Fro.  130, 


E«daction  of  dislocation  of  the  hip  on  the  doi 

tween  the  dislocated  thigh  and  th 
fastened  to  a  staple  firmly  fixed  to  t 
patient,  and  somewhat  below  him,  s( 
axis  of  the  displaced  limb ;  or  a  stron 
with  an  opening  in  it  sufficiently  1 
extremity,  and  to  press  on  the  peri 
crest  of  the  ilium  on  the  other,  may  1 
The  trunk  being  thus  securely  fixed, 
straps  and  rings  attached,  is  to  be  ti 
above  the  knee,  or  a  jack-towel  ma 
previously  protected  by  a  wet  banda 
hitch.  The  knee  being  now  slightly  1 
opposite  thigh,  a  little  above  the  kne 


Vft?.     p.  70 
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ptilley  shonld  be  fixed  to  the  rings  of  the  leather  belt  or  towel, 
and  the  other  end  to  a  staple  fixed  in  the  wall  in  front  of  the 
patient.  The  extending  and  counter-extending  forces  being 
thus  adjusted  in  the  axis  of  the  displaced  limb,  traction  should 
be  sIowIt  made  with  the  pulley  till  the  head  of  the  bone  has 
approached  the  acetabulum,  when  on  the  surgeon  gently  rota- 
ting the  limb  inwards,  the  bone  usually  slips  into  its  place.  If 
difficulty  occur  in  raising  the  bone  over  the  acetabulum,  a  towel 
is  to  be  placed  under  the  thigh,  as  near  the  joint  as  possible,  so 
that  the  bone  may  thus  be  lifted  over  the  edge  of  the  socket. 
When  this  is  accomplished,  the  movements  of  the  joint  will  be 
found  to  be  perfectly  restored :  and  this  is  the  best,  and  indeed 
the  only  test  of  reduction  which  is  necesswry. 

The  reduction  of  the  dislocation  into  the  ischiatic  notch  may 

Fio.  1.11. 


Rednction  of  dislocatioD  of  tlie  hip  iato  the  sciatic  notch.    (After  Sir  A.  Cooper.) 

be  effected  in  nearly  the  same  way  as  the  dislocation  on  the 
dorsum  ilii,  the  chief  points  of  difference  being,  that  the  patient 
should  be  placed  on  his  sound  side  instead  of  on  his  back ;  that 
the  direction  of  the  extension  should  be  across  the  middle  of  the 
sound  thigh  instead  of  immediately  above  the  knee ;  and  lastly 
that  the  head  of  the  bone  should  be  assisted  over  the  edge  of 
the  acetabulum,  by  means  of  a  round  towel  placed  under  the 
upper  part  of  the  thigh  and  over  the  shoulders  of  an  assistant, 
who,  at  the  same  time  resting  both  his  hands  on  the  patient's 
pelvis,  gradually  raises  his  body,  and  so  lifts  the  bone  into  its 
socket.  Notwithstanding  the  reduction  of  this  dislocation  is 
pronounced  by  Sir  A.  Cooper  to  be  in  general  extremely  difficult, 
the  cases  which  he  has  given  in  illustration  scarcely  bear  out  his 
assertion.     This  is  one  of  the  forms  of  dislocation  of  the  hip  in 
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which  the  flexion  method  of  redaction  haa  been  pnctind  vitK 
great  success,  after  the  ordinary  means  had  liiiled.  Thiu  Mr. 
Wc^rmald  succeeded  six  weekfi  alter  the  accident,  and  whet) 
pttlleys  Imd  been  ueed  in  Tain.* 

3.  Duilocation  dt/wnward^  inA  inicnnU,  or  into  the  vbimnUT 
foramen.— in  the  dislocation  downwards,  the  head  of  the  fonv 
is  tlirown  into  the  obturator  foramen,  and  lies  upon  ihn  ob- 


Fio.  132. 


TiQ.  133. 


2}islocation  or  the  hip  into  }hf  uh~ 
tarMtor  fonmen,      (AAor  Sir  A. 

Cooper.) 


KMluction  of  di-i'initinn  iif  th*>  btp  ;ri*  u» 
obtujtUir  fonunsQ.    (Alter  Sir  A.  Cbepb) 


twrator  extemus  muscle;  the  pectineus  and  adductor  brerb 
have  been  found  torn,  and  the  psoas  and  iltaciis  muscle&,  ti>- 
gether  mth  tbe  glutei  and  the  pyriformia,  pat  on  the  strvtch  or 
partially  lacerated. 

Sifmpiovig, — The  limb  is  lengthened  to  tlie  extent  of  about  tiw 
inches;  it  is  abducted  and  advanced  ia  front  of  the  other;  the 
foot  is  pointed  forwards,  and  neither  inward«  nor  outwardB  j 


Mediciii  Timet  and  Gnaritf,  Aug.  10^  ISStl 
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trochanter  major  is  less  prominent  than  natural ;  and  there  is  a 
slight  concavity  at  the  upper  and  front  part  of  the  thigh,  behind 
which  the  head  of  the  bone  can  be  felt  on  making  deep  pressure ; 
the  body  is  bent  forwards  and  somewhat  to  the  injured  side 
by  the  psoas  muscle.  The  limb  cannot  be  adducted  or  extended 
without  some  force,  and  this  movement  causes  pain  and  numb- 
ness. 

,  Cattses, — Any  accident  by  which  the  thighs  become  suddenly 
and  violently  separated  from  each  other,  is  suflBcient  to  produce 
this  dislocation;  hence  it  has  happened  from  heavy  weights, 
as  a  mass  of  earth,  falling  on  the  back  and  forcing  the  limbs  apart. 
Pirrie  saw  it  caused  by  a  person  jumping  out  of  bed  in  great 
haste,  whose  right  foot  was  entangled  by  the  blankets  in  bed 
while  the  left  foot  reached  the  floor.*  It  has  also  been  known 
to  occur  from  the  sudden  movement  of  a  carriage  which  a  person 
was  in  the  act  of  mounting,  having  one  foot  on  the  groimd,  and 
tlie  other  on  the  step  of  the  vehicle. 

Treatment. — The  reduction  of  this  dislocation  may  be  ac- 
complished in  the  following  manner :  If  the  dislocation  be 
recent,  the  patient  should  be  laid  on  his  back,  and  the  pelvis 
fixed  by  a  girth,  which  is  made  completely  to  surround  both 
ilia,  while  its  ends  are  fixed  to  a  staple  placed  on  the  opposite 
side  to  the  injured  limb.  Another  girth  is  to  be  placed  between 
the  pudendum  and  the  upper  part  of  the  luxated  thigh,  and  its 
ends  carried  underneath  the  other,  so  that  the  two  shall  inter- 
lock. A  pulley  being  now  attached  to  these  ends,  extension 
must  be  slowly  made,  in  a  direction  obliquely  upwards  and  out- 
wards, until  the  head  of  the  bone  begins  to  move  from  its 
abnormal  position.  The  sui^on  most  then  grasp  the  ankle  of 
the  dislocated  limb  and  draw  it  towards  and  behind  its  fellow, 
when  the  bone  usually  slips  into  its  place.  Care  must  be  taken 
not  to  raise  the  limb  too  much  while  adducting  it,  or  the  head 
of  the  bone  may  be  thrown  into  the  ischiatic  notch. 

4.  Dislocation  upwards  and  inwards^  or  on  the  pvhes. — Not- 
withstanding this  dislocation  is  usually  designated  as  the  dis- 
location on  the  pubes,  the  head  of  the  femur  does  not  rest  so 
much  on  that  bone  as  on  the  ilium ;  hence  the  term  ilio- pubic, 
which  is  applied  to  it  by  Malgaigne,  is  the  more  correct  de- 
signation. In  an  old  dislocation  of  this  nature,  dissected  by 
Sir  A.  Cooper  and  figured  in  his  work,  the  head  and  neck  of 


•  Pirrie,  iVmc^pJM  tmd  practice  of  Surgery,  p.  820. 
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the  bone  occupied  a  position  beneath  the  psoAa  and  iXh 
muscles,  and  the  anterior  cniral  nerve,  and  external  to  tbe 
femoral  artery  and  vein.  Vpon  tlie  imbci 
(qy,  Ulam?)  a  new  acetabulum  was  fomi^ 
for  the  neck  of  the  thigh-bone,  the  bea4 
of  the  bone  being  above  the  level  of  the 
pubes. 

Hympitfm». — The  limb  is  everted,  »1j- 
dnctt'd,  and  shortened  to  the  exU-nt  t>f  in 
inch ;  it  cannot  be  n>tut*Hi  inwards,  tat 
can  be  eli^btlj  flexed  in  a  direction  oal^ 
wardg.  The  head  of  the  bone  can  beCettia 
the  gp*oin,  generally  to  the  outer  side  of  Un* 
femoral  arter)-,  and  sometimes  it  fiinu  a 
very  distinct  projection ;  the  great  tpv 
chanter  Ues  nearer  to  the  mesial  line  aad 
to  the  anterior  snpcridr  Bpine  of  the  Otuoi 
than  natural,  and  the  roundneaH  of  the  hip 
is  counequeutly  Inst.  This  accident  ca» 
bft  readily  diatiu'^uished  from  a  fractnieof 
the  neck  of  the  femur  by  the  greater  im- 
mobility of  the  limb,  but,  above  aU«  by  the 
situation  of  the  head  of  the  bune  in  the 

BiblofAli'^n  at  tli*  hip  on     gTOin. 
tiir  |.ubrK     (Alter  Sir        CoMiWB. — A.  sudden  forcing  of  the  body 
^**"  hactivards  while  the  thighs  are  fully  «• 

tended,  or  a  sudden  and  forcible  extension  of  the  thigha  while 
the  body  is  fixed,  or  a  sudden  and  sinndtaneous  exteDaostf 
both  body  and  thighs.  More  rarely  this  dislocation  has  hca 
caused  by  sudden  abduction  of  the  limb,  combined  with  rotatiaa 
outwards.  The  dislocation  has  been  brought  about  by  a  penoa 
unexi>eetedly  putting  his  foot  into  a  hollow  in  the  groQi4« 
when,  tu  prevent  falling  forwards,  he  throws  his  body  baet 
wards,  and  the  head  of  the  femur  is  thus  tilted  out  of  its  cavity 
upon  the  pubes  or  iUum. 

Treatment. — The  patient  is  to  be  placed  on  hia  uuinjnred  nde, 
counter-extension  to  be  made  upwards  and  forwarda  va  frcnt  of 
his  body,  and  extension  downwards  and  backwaxda  behind  tW 
axis  of  the  body.  After  this  has  been  continued  for  some  timf 
a  towel  is  to  be  placed  under  the  upper  part  of  the  thigb,  m 
as  to  lift  the  head  of  the  bone  over  the  edge  of  the  aeebip 
bulum. 
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Unuaiud  varieties  of  dislocation, —  Upwards. — There  are  two 
forms  of  displacement  upwards — in  one,  the  head  of  the  bone 
occupies  the  notch  between  the  anterior  superior  and  the 
anterior  inferior  spine  of  the  ilium ;  in  the  other,  it  is  situated 
between  the  margin  of  the  acetabulum  and  the  anterior  in- 
ferior spine,  or  a  little  to  the  inner  or  outer  side  of  this  process. 
The  symptoms  are,  a  shortening  of  the  limb  from  two  to  three 
inches,  abduction  and  strong  rotation  outwards,  flattening  of 
the  hip,  and  fulness,  or  a  distinct  tumour  in  the  situation  of  the 
head  of  the  bone,  which  moves  in  unison  with  the  limb.  Re- 
duction may  be  accomplished  by  extension  and  counter-extension, 
combined  with  adduction  and  rotation  inwards  of  the  limb.*^ 

riG.  135. 


Beduction  of  diatocation  of  the  hip  on  the  pabee.    (After  Sir  A.  Cooper. ) 

Dovmwards. — One  of  the  most  unequivocal  examples  of  this 
accident,  occurred  in  the  practice  of  Mr.  Luke,  at  the  Iiondon 
Hospital. 

The  limb  was  lengthened  one  inch,  without  either  inversion  or  aversion. 
The  hand  of  the  bone  was  dicttinctlj  felt,  and  thought  to  be  in  the  lesser 
ischiatic  notch.  The  reduction  was  effected  by  manipulation.  The  man  dying 
shortly  after,  from  the  effects  of  broken  ribs,  the  dislocation  was  easily  repro- 
duced, when  the  head  of  the  bone  was  found  immediately  below  the  acetabulum, 
and  midway  between  the  ischiatic  notch  and  the  thyroid  foramen.  The  capsular 
ligament  was  lacerated  below,  and  the  gemellus  inferior  and  the  quadratua 
femoris  were  torn  through.f 

Backwards  and  downwards. — In  this  dislocation,  the  situation 
of  the  head  of  the  bone  varies  slighUy,  botii  as  to  the  backward 


*  See  Malgfugne,  tome  ii.  p.   860  et  seq,   GvyU  Saqntal  SeporUf  vol  i. 
pp.  79  and  97. 
t  Medical  Timet  md  QaxttU^  June  2, 1868. 
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and  downward  extent  of  its  displacement.  Most  frequently  tt 
is  lodged  in  the  depression  which  eiiste  between  the  taberocity 
and  the  spine  of  the  ischinm. 

In  eight  out  of  ten  cases  Malgaijfnc*  found  the  head  of  ihc 
hone  on  a  level  with  the  spine  of  the  ischium,  while  in  tbe 
remaining  two,  it  was  a  little  below,  and  it  may  be  dislt>:ateil 
still  further  backwards  and  downwards,  into  the  lesser  IschiBtie 
notch.  In  Mr.  Adams's  case,  exhibited  at  the  meeting  of  tkM 
Pathological  Society  (October  19,  18G9),  the  head  of  tlioM^I 
rested  on  the  body  of  the  ischinm  between  its  spine  and  tlif 
acet&bulum.  In  this  eus<^,  the  capMile  was  lacerated,  at  ill 
posterior  part,  and  the  obturator  externus,  and  the  qxtftdrmta 
femoris  muscles  were  torn  through. t  The  symptoms  of  this 
dislocation  closely  resemble  those  of  the  dislocation  into  t\m 
ischiatic  notch :  the  limb  is  flexed,  adducted,  and  rotated  inwb 
and  slightly  elongated,  and  the  head  of  tlie  bone  projecta  bock^ 
wanls,  thongh,  in  some  cases,  it  could  with  difficulty  be  firft. 
R<?duction  is  to  be  effected  by  extension  made  in  the  ilirectioa 
of  the  axis  of  the  deformed  limb,  combined  witli  rotation  of  tW 
thigh  outwards,  and  pressure  on  the  head  of  the  displaced 
bone. 

FoTwards  into  the  perttKPum. — This  dislocation  is  produced  by 
a  heavy  weight  falling  on  the  back,  while  the  body  is  bent  for- 
wards, and  the  legs  are  apart.  The  symptoms  are  well  marked : 
the  leg  and  thigh  are  at  a  right  angle  with  the  body,  the  toci 
slightly  turned  inwards  or  outwards,  the  uatnral  form  of  the 
nates  is  lost,  and  the  bead  of  the  femur  forms  a  tumour,  in  the 
periuffium,  which  moves  with  the  limb.  Reduction  is  efl*ect«d 
by  extension  in  the  axis  of  the  displaced  Umb,  aided  by  mani- 
pulation. 

Mechanism  of  dishcation  of  t)tA  htp. — It  was  long  a^  re- 
marked by  Sir  A.  Cooper,  that  there  was  something  a  lit1l«f 
anomalous  in  the  frequency  of  the  dislocation  of  the  fenrar 
upwards  and  backwards,  that  being  the  direction  of  all  otben 
most  protected  against  dislocation,  by  the  *  capsular  ligameot 
being  there  the  strongest,  the  edge  of  the  acetabolam  meet 
elevated,  and  the  ligamentum  teres  offering  the  gfreatest  hin- 
drance to  displacement  in  that  direction ;  *  whereoa  for  the 
dislocation  into  tlie  foramen  ovale,  which  ia  one  of  the  leatft 


•  Maljnuffne,  op.  at. 

t  Itonoet,  November  0^  1800,  p.  G40. 
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irequent,  all  the  above  conditions  are  reversed.  So  again,  the 
greater  prevalence  of  dislocation  in  the  fonr  nsnal  directions, 
'  is  not  to  be  considered  as  a  mere  matter  of  chance,  but  as  the 
natural  resnlt  of  the  influence  of  the  muscles  which  draw  the 
bone  into  these  positions.'  He  attributed  therefore  the  occa- 
sional occurrence  of  the  so-called  anomalous  dislocations,  either 
to  some  mechanical  obstacle,  as  a  portion  of  broken  bone  re- 
sisting the  action  of  the  muscles,  or  to  the  latter  having  lost 
all  power  of  contraction,  as  in  collapse.  Under  these  circum- 
stances, he  adds,  '  the  head  will  remain  where  it  was  placed  by 
the  mere  physical  force  which  drove  it  from  its  soclet.' 

It  is  obvious  from  the  above  quotations,  that  Sir  Astley  re- 
garded the  muscles  as  the  sole  agents  in  drawing  the  head  of 
the  bone  into  the  situations  where  it  is  usually  found,  but  he 
nowhere  associates  their  action  with  the  position  of  the  limb 
which  caused  the  dislocation ;  and  without  taking  this  into  con- 
sideration, it  would  be  impossible  to  account  for  the  dislocation 
being  so  much  more  frequent  on  the  dorsum  of  the  ilium  than 
in  any  other  situation. 

If  we  analyse  the  causes  and  symptoms  of  the  four  usual 
varieties  of  dislocation  of  the  hip,  it  will  be  seen  that  they 
group  themselves  thus.  In  two,  the  head  of  the  bone  is 
thrown  behind  the  acetabulum ;  in  the  other  two,  it  is  in 
front ;  and  if  we  examine  further,  we  shall  see  that  the  two 
backward  dislocations  are  produced  by  forced  flexion  and  adduc- 
tion, combined  probably  with  rotation  inwards  of  the  limb ;  the 
two  forward  dislocations,  with  forced  extension  and  abduction 
combined  with  rotation  outwards  of  the  limb ;  in  the  former, 
the  capsule  is  lacerated  at  its  posterior  and  inferior  part;  in 
the  latter,  at  the  inferior  and  internal ;  and  it  depends  probably 
on  the  force  which  produced  the  injury  whether  the  capsule 
shall  be  entirely  separated  from  the  femur,  or  only  partially 
separated,  or  not  separated  at  all ;  but  merely  lacerated  to  a 
greater  or  less  extent.  This  is  the  principal  cause  which,  I 
believe,  regulates  the  distance  to  which  the  head  of  the  bone 
shall  be  drawn  or  driven,  both  in  the  backward  and  forward 
dislocations ;  and  it  will  account  partly  for  the  greater  difficulty 
of  reducing  a  dislocation  into  the  sciatic  notch,  than  one  on 
the  dorsum  of  the  ilium :  in  the  latter  the  laceration  of  the 
capsule  being  usually  more  extensive  than  in  the  former,  in 
which  there  may  be  a  mere  slit. 

The  great  frequency  of  the  posterior  dislocations  as  compared 
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with  the  anterior,  is  doabtless  owing  to  the  greater  prevalence 
of  flexe<i  positions  of  the  body  and  Unibs  than  the  opposite :  so 
that  when  one  is  oi'ertaken  by  an  accident  the  body  is  found 
more  frequently  in  this  posture  than  in  any  other.  Then,  as  to 
the  p^at*^r  frequency  of  dislocations  on  the  dorsum  ilii  than 
into  the  sciatic  notch,  it  may  be  accounted  for  in  the  same  way 
as  a  limb  becomes  shortened  when  it  is  fractured,  i.e.  the 
muscles  passing  from  the  pelvis  to  the  thigh  mi.ssiug  the  resis- 
tance they  are  ordinarily  acL'ustomed  to — the  int<*grity  of  the 
bone  in  the  one  case,  and  the  bottom  of  the  acetabnlnm  in  the 
other — contract  to  their  utmoflt,  and  a  backward  dislocation 
should  be  always  on  the  dorsum,  if  the  force  of  the  mascles 
were  not  counteracted  by  some  other  force,  which  in  these 
kCases  is  nearly  always  the  untorn  portion  of  the  capsnle.  I 
^  canuot  think  with  some  modern  writers  that  the  position  of  the 
limb  is  determined  solely  by  the  capsule,  and  that  the  muscles 
exercise  no  in6uence ;  on  the  contrary,  I  believe  with  Sir  A. 
Cooper,  that  they  are  the  principal,  though  not  tlie  sole  agents ; 
and,  as  in  fractures  the  displaxjements  are  occasioned  partly  by 
muscular  action,  and  partly  by  the  force  which  produced  the 
fracture,  so  in  these  dislocations,  the  position  of  the  head  of  tlie 
bone  is  determined  by  the  joint  influences  of  the  force  which 
causetl  the  dislocation,  the  contraction  of  the  muscles,  the 
rebound  of  the  limb  from  the  abnormal  jKisition  into  which 
it  had  been  thrown,  and  the  extent  of  laceration  of  the  capsule. 
Let  us  now  direct  attention  to  the  two  forward  dislocations. 
The  position  of  the  limb  which  gives  rise  to  these  displacements 
we  have  seen  to  be,  one  of  forced  eirtension,  abduction,  and 
rotation  outwards :  the  capsule  is  striiined  at  its  weaJcest  part, 
and  gives  way  iuferiorly  and  internally.  The  abductor  muscles 
which  are  put  on  the  stretch  by  the  position  of  the  thigh  which 
produces  the  backward  dislocations,  are  here  relaxed,  and  the 
adductors  stretched  ;  and  it  depends  probably  on  the  degree  of 
extension  into  which  the  limb  has  been  forced  by  the  accident 
whether  the  head  of  the  bone  shall  be  lodged  in  the  obturator 
foramen  or  on  the  pubea.  In  simple  abdnction  with  slight  ex- 
tension, which  produces  the  obturator  dislocation,  the  anterior 
part  of  the  two  sma.ll  glutei,  with  the  tensor  vagine  femoris, 
will  be  related,  and  the  pectiueus  and  adductors  will  be  put  on 
the  stretch,  and  dniw  the  bone  directly  into  the  thirrold  fora- 
men ;  but  should  there  be  hyper-extension  of  the  thigh  in 
addition  to  abduction,  the  three  first^named  muscles  will  be 
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stretched,  and  combining  with  the  adductoTB  the  head  of  the 
bone  will  be  drawn  upwards  on  to  the  pnbes  or  ilium. 

It  has  been  recently  asserted  that '  there  is  but  one  primary 
dislocation  of  the  femur  at  the  hip-joint,  namely,  that  in  the 
foramen  ovale,  or  downwards  and  inwards ; '  according  to  which 
doctrine  about  nine-tenths  of  all  the  dislocations  of  the  hip 
are  secondary — a  statement  sufficiently  refuted  not  only  by  the 
way  in  which  these  dislocations  are  brought  about,  but  by  the 
specimens  referred  to  by  the  writer  to  establish  his  case.*  On 
the  contrary,  secondary  dislocations  are  rare,  and  unless  pro- 
duced by  the  surgeon  in  his  attempts  at  reduction,  can  only  be 
conjectured  to  have  happened  on  the  evidence  of  the  patient. 

The  limits  of  this  article  will  not  permit  me  to  go  into  the 
philosophy  of  the  so-called  anomalous  dislocations ;  but  the 
above  observations  seemed  necessary  in  order  to  understand  the 
principles  that  should  guide  us  in  our  attempts  to  reduce  these 
dislocations  by  manipulation. 

Beduction  by  manipulation. — The  method  of  reducing  a  dislo- 
cated limb  by  manipulation  has  been  practised  &om  the  earliest 
times,  but,  having  fallen  into  desuetude,  has  been  revived  of 
late  years,  and  now  seems  likely  to  supersede  the  traction 
method  by  pulleys.  The  object  of  the  movements  is,  of  course, 
to  bring  the  head  of  the  displaced  bone  close  to  the  opening  in 
the  capsule,  and  the  best  means  of  doing  this  is  to  make  it  re- 
traverse  the  route  by  which  it  escaped.  '  The  reduction  of  a 
dislocation  is  most  easy  when  the  dislocated  bone  follows  the 
same  course,  but  in  the  opposite  direction,  to  the  one  along 
which  it  originally  passed  ;  and  the  most  favourable  position  of 
the  limb  for  reduction,  is  that  in  which  the  displacement 
occurred.'  f 

Bearing  in  mind  this  principle,  and  having  regard  to  the 
manner  in  which  the  dislocation  occurred,  it  should  follow  that 
tiie  proper  manipulations  for  the  reduction  of  the  backward 
luxations,  must  be  flexion  and  adduction  of  the  limb ;  and  for 
the  forward,  abduction  and  hyper-extension.  The  first  move- 
ment brings  the  head  of  the  bone  close  to  the  acetabulum,  the 
second  raises  it  &om  its  edge,  when  a  slight  rotation,  outwards 
in  the  two  backward   dislocations,  and  inwards  in  the  two 


•  See  Sritisk  Medical  Journal,  June  11, 1868. 

t  See  Arch.  f.  klin.  CMr.  vol.  iv.  p.  1.     Frof.  W.  Buech,  New  &jdtnMam 
Socieh/'M  Year-Book,  1863. 
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forward,  rolls  the  bone  into  the  socket.  The  method  of  redoetiot 
may  be  fonnulated  m  follows  : — 

1.  DiMcaiion^  backwards,  iliac  or  idchi&tic.     Flex  the 
to  rather  more  than  a  right  an^le,  addact  till  the  knee 
somewhat  over  the  opposite  side  of  the  bod^,  and  then 
outwards,  ai.d  bring  downwards. 

2.  Dislocaiiontt  forwards^  6Upr&-  or  infra-pnbic.      Abdnet 
thigh,  rotate  it  somowhat  outwards,  and  carry  it  into  h3rp^ 
extension,  then  rapidly  rotate  inwards,  and  place  it  etnugfat. 

Although  most  recent  dislocations  of  the  femor  mar 
reduced  with  comparative  ease,  by  one  or  other  of  the  me 
described  in  this  article,  cases  every  now  and  then  occiir  in  i 
the  greatest  difiicnlty  is  experienced.  Excluding:  &om  ooui* 
deration  maladroit  efforts  and  muNCular  resistance,  the  difficohj 
seems  to  arise  from  some  of  the  following  causes.  1.  A  portiM 
of  the  torn  capsule  may  get  in  the  way,  as  was  well  seen  in 
Adams's  case,  before  cited.  2.  The  strong  nntom  portioB  d 
the  capsule  may  offer  resistance.  3.  The  rent  in  the  capnie 
may  be  so  small  as  not  to  adtnit  of  the  return  of  the  bane. 
4.  A  portion  of  the  margin  of  the  acetabulum  may  be  brokea, 
and  BO  allow  the  capsular  ligament  to  yield  btrfore  the  bead  of 
the  bone. 

In  iUuBtraUon  of  the  two  lut  impedimenta,  the  reader  ia  refemd  to  Dr. 
Fennvr's  csae  of  dUlocitlioo  ou  Ui«  dorautu  ilii ;  in  which  UibI  fncli^BB 
divided  all  the  muscles  paraing  fmm  the  pelvis  to  the  thigh,  «nd  found  U  iciB 
imposaiblti  to  reduce  the  dUluCfttinn,  till  the  root  iu  the  capflule  throuf^fa  ^ 
the  bead  of  the  bone  had  eiicaped  was  eitUrged  fmm  one-balf  to  thrM-qa 
of  an  inch.* 

Mr.  Tlaniilton  also  exhibited  on  November  98.  1608»  to  the  DuliRn 
lo^ncal  Society,  the  prepnr&tioQ  of  a  difilocatioo  into  the  sciAtic  ootcfa,  ^ 
had  taken  place  three  weeks  prcTioiLaly.aiid  which  it  had  been  fouitd  imp 
to  reduce,  after  r«;peated  attempts.  The  ciiui)e.-i  of  failure  wf  re  the 
of  the  rent  ia  the  <-8p>ule,  aod  a  fracture  of  the  lower  edg«  of  the  auetabolak 
BO  that  the  capHitlar  ligament  yielded  before  the  head  of  the  bcaut-t  ^M 
Bucceos  which  sometimea  attends  later  attempts  to  nrduce  the*  dialocatati^W 
probably  owing  to  the  teuiDg  thiviugh  or  detachment  from  tlM  foomr  or  Af 
Bcotabulum  of  thoAe  portions  of  the  capeule  which  fonaed  the  impedisMas  ii 
the  pmvioufl  efforts. 

A  question  which  the  surgeon  will  sometimes  be  called  on  to 
decide  is,  how  long  after  a  dislocation  of  the  hip  roar  its  redve- 
tiou  be  attempted i>  and  on  this  point  authorities  differ;  mocb 


J 


•  TTamiltmi,  op.  cit.  p.  838. 

t  New  Sydettham  Society'*  Simnial  SdrwjMet  tax  1867-0|  f.  S3& 
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must  necessarily  depend  on  the  age  and  constitution  of  the 
patient,  and  something  on  his  own  wish  in  the  matter.  Fabri- 
cins  Hildanus  mentions  the  case  of  a  lady  of  rank,  in  whom 
reduction  was  attempted  fifteen  weeks  after  the  accident,  but 
without  success  :  it  has,  however,  been  accomplished  after  the 
lapse  of  six  months,*  twelve  months,t  and  even  longer,  as  in  the 
remarkable  case  of  Mr.  Cornish,  related  by  Sir  A.  Cooper. 
Under  ordinary  circumstances,  a  redaction  of  the  hip  is  hardly 
to  be  looked  for  later  than  eight  weeks  after  the  accident,  which 
was  the  limit  placed  by  the  distinguished  surgeon  just  named^ 
beyond  which  it  should  not  be  attempted.  Fei^sson  has  never 
witnessed  a  successful  effort  beyond  the  period  of  three  weeks ; 
but  he  would  deem  it  quite  correct  to  make  trial  of  all  reason- 
able means  at  a  much  longer  date,  though  he  could  not  be  at 
all  sanguine  of  success  after  two  or  three  months.  Before 
making  these  attempts  it  would  be  weU  that  the  snrgeon  should 
bear  in  mind  that  fractures  of  the  neck  of  the  femur,  suppura- 
tion in  and  around  the  joint,  and  other  injuries  which  have  led 
to  a  fotal  result,  have  followed  too  prolonged  and  violent  efforts 
to  reduce  the  bone. 

Equally  important  with  the  determination  of  the  longest 
period  at  which  reduction  of  this  dislocation  may  be  attempted, 
ia  the  line  of  practice  to  be  pursued  when  the  injury  is  compli- 
cated with  a  fracture  of  the  femur  of  the  same  side.  Guy  de 
Chauliac  laid  down  the  following  general  rule.  When  a  dislo- 
cation is  complicated  with  a  fracture,  let  the  dislocation  be  first 
reduced,  and  then  the  fracture,  if  that  is  possible ;  but  if  it  is 
not  possible,  let  the  fracture  be  first  reduced,  and  after  the 
callus  is  firm,  the  dislocation.^  Boyer  considered  that  a  dis- 
location of  an  orbicular  joint  could  not  be  reduced  if  a  fracture 
were  present,  and  that  when  the  latter  had  united,  the  reduc- 
tion of  the  dislocation  could  not  be  effected,  owing  to  its  age. 
However,  Sir  A.  Cooper  relates  a  case  (29th)  in  which  reduction 
was  effected  five  weeks  after  the  double  accident,  the  fractured 
bone  having  become  sufficiently  firm  in  this  time  to  admit  of 
extension  being  made ;  but  this  occurred  in  a  youth  sixteen  or 
eighteen  years  of  age,  and  it  is  doubtful  whether  the  same 
success  would  have  been  attained  had  the  patient  been  older. 
The  rule  would  seem  to  be  this :  whenever  there  is  room  enough 

•  Gocieliufl,  Galltciniutn  Medtco-practicum,  Ulm,  1700,  p.  228. 
t  Malgaigne,  tome  ii.  p.  621,    Cooper,  Gaae  64. 
X  Malgaigne,  tome  ii.  p.  203. 
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above  the  fracture  to  fix  securely  an  extending  apparatuE 
duction  of  the  dislocation  should  be  first  attempted,  and  a 
wards  the  fracture.  Several  cases  are  now  upon  recor 
which  this  practice  has  been  successfully  carried  out :  1 
Blozam  reduced  a  dislocation  upon  the  pubes  on  the  eighth 
after  the  accident  ;*  and  M.  Etdne  one  into  the  ischiatic  n( 
the  fracture  being  in  the  centre  of  the  bone.f  In  every  att< 
of  this  nature,  the  limb  should  be  first  firmly  encased  in  spl 
and  preference  given  to  the  plan  of  reduction  by  manipulat 

Dishcationt  of  the  Patella 

are  not  of  very  frequent  occurrence,  but  they  may  take  pla< 
the  following  directions,  viz.  outwards,  inwards,  upwards, 
edgeways :  they  may  be  complete  or  only  partial,  and  are  i 
frequently  produced  by  muscular  action  than  any  other  disl 
tion,  if  we  except  the  lower  jaw. 

Outwards, — This  is  by  far  the  most  common  variety  of 
accident,  and  may  be  occasioned  either  by  muscular  actio] 
by  direct  violence ;  thus,  it  has  been  known  to  take  place  f 
a  sudden  jump  on  one  side  to  avoid  being  run  over;  f 
wrestling ;  but  more  frequently  from  falling  down  and  stril 
the  inner  side  of  the  knee.  It  is  said  to  occur  generallj 
those  who  have  a  slight  inclination  of  the  knee  inwards ; 
Malgaigne  found  only  one  patient  so  affected  out  of  forty 
cases  of  this  luxation. 

The  situation  of  the  patella  varies.  When  only  partially 
located,  its  inner  half  rests  on  the  articular  surface  of  the  oi 
condyle,  and  owing  to  the  obliquity  of  that  surface,  its  oi 
mai^n  becomes  tilted  forwards,  forming  a  ridge  in  front  of 
condyle.  In  complete  dislocations,  the  articular  surface  of 
patella  rests  on  the  outer  side  of  the  condyle,  with  its  in 
mai^in  directed  forwards ;  the  breadth  of  the  knee  is  increa; 
the  Hmb  is  slightly  flexed  and  fixed,  and  any  attempt  to  m 
it  from  this  position  causes  great  pain. 

The  dislocation  inwards  is  very  rare,  and  seldom  complete,  i 
happens  usually  from  falls  on  a  projecting  body,  by  which 
patella  is  struck  on  its  outer  edge,  and  so  driven  inwards.    '. 
symptoms  resemble  those  of  the  dislocation  outwards,  but 
projection  of  the  patella  is  of  coarse  in  front  of  the  in 
instead  of  the  outer  condyle. 


i    ; 
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GaaetU  midicaU,  1833,  p.  660.  t    Ibid.  1838,  p.  761. 
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From  ezperiments  made  by  Professor  Streubel*  on  the  dead 
subject,  it  would  appear  that  even  incomplete  dislocationB  of  the 
patella  outwards  cannot  take  place  without  laceration  of  the 
capsule  of  the  joint ;  and  in  complete  dislocations,  this  lacera- 
tion is  often  very  considerable.  The  difficulty  which  is  some- 
times experienced  in  reducing  this  dislocation,  after  the  extensor 
muscles  have  been  relaxed  to  the  utmost,  is  owing  to  the  tension 
of  the  ligaments  being  too  great  to  allow  of  the  ridge  on  the 
inner  surface  of  the  patella  being  raised  above  the  process  on 
the  outer  condyle.  The  professor  was  not  able  to  produce  a 
dislocation  inwards,  and  he  believes  that  it  can  only  occur  in 
those  whose  ligaments  have  been  previously  relaxed. 

TreaiTnerU. — This  consists  in  placing  the  patient  in  a  sitting 
posture,  raising  the  limb  towards  the  trunk,  and  then  pressing 
down  that  edge  of  the  patella  which  is  most  remote  from  the 
joint;  this  raises  the  opposite  edge,  and  it  is  immediately 
drawn  by  the  action  of  the  muscles  into  its  natural  situation. 
In  a  patient  who  was  lately  under  my  care  with  this  dislocation, 
the  knee  was  reduced  with  great  ease  by  straightening  the  leg, 
and  making  slight  lateral  pressure. 

In  the  dislocation  edgeways  the  patella  is  turned  on  its  axis, 
so  as  to  bring  its  lateral  margins  forwards  and  backwards,  and 
its  Bur&ces  sideways ;  indeed,  in  some  instances  this  has  taken 
place  to  such  an  extent  as  almost  to  reverse  the  normal  position 
of  the  two  surfaces.  According  to  Malgaigne,  it  is  the  outer 
edge  of  the  bone  which  is  most  frequently  directed  backwards, 
being  buried  in  the  fossa  between  the  condyles.  There  is  no 
difficulty  in  detecting  the  nature  of  these  dislocations ;  the 
patella  can  be  easily  felt  in  its  unnatural  position,  causing  a 
projection  in  front  of  the  joint,  and  a  depression  on  each  side, 
while  tiie  joint  is  immovably  fixed  in  an  extended  position. 
This,  like  the  other  forms  of  dislocation  of  the  patella,  has  been 
known  to  occur  from  muscular  action,  as  in  jumping ;  but  most 
frequently  it  has  resulted  from  a  sudden  blow  applied  to  the 
patella  while  the  knee  was  bent,  as  in  Mr.  Mayo's  case,  related 
by  Sir  A.  Cooper,  of  the  life-guardsman,  in  whom  the  injury 
was  caused  by  the  knee  of  another  soldier,  as  the  opposite  lines 
rode  through  each  other. 

In  a  case  related  to  me  by  Mr.  Flower,  the  patient,  a  young  man  aged 
twenty-two,  was  stepping  over  the  seats  of  the  gallery  of  a  theatre,  and  fell 


*  Schmidt's  JtUub.,  1466,  vol  cxxxiz.  p.  311. 
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between  tlioin,  Yrithout,  so  far  ba  he  vm  awnre,  Ftiikin^  the  knee  :  arwi*  ^^ 
and  inability  to  flex  the  joint  were  the  immediate  n^ulta.  On  kikbIskmb 
^tr.  Flower  found  tho  paMla  twisted  on  \U  Imigiludinal  axw,  wiib  it*  o«fcr 
edge  projecting  forwanls  under  the  ekin,  und  ita  inner  ed^  vodged  bi  fcif — 
the  oondjies  of  tUc  fettiur  ainl  tho  bead  of  the  tibia.  The  limb  wtm  axtMM, 
nnd  all  nttemjits  at  tednction  bj  bending  the  knei>,  mauipulatuig  tbe  pairlU,  fte, 
prixliiefd  groat  pain,  and  were  unavailing  till  c-hlfiruf<iriu  was  giveUf  w)h^ 
bending  tbe  knee,  the  bone  directly  8ltp|)ed  back  into  it»  place. 


Trealmeni. — In  the  cases  jnat  allnded  to,  reduction  wu 
effected  by  suddenly  bending  the  knee.  In  other  case*  tW 
same  result  has  been  obtained  by  pressing'  the  edges  of  tte 
bone  in  opposite  directions  while  the  leg  was  ext<>nde<l ;  and  i 
others,  both  these  means,  and  even  the  more  violent  ones 
dividing  the  quadriceps  mnscle  and  the  liganientum  patelbr, 
opening  the  joint,  and  endeavouring  to  raise  the  bone  from  it* 
position  by  an  elevator*  have  all  failed.  The  extreme  diflirdlT 
that  has  been  experienced  in  the  reduction  of  some  of  tli.-*i- 
dislocations  is  supposed  to  arise  from  the  upper  extreraitT  of 
the  bone  having  become  firmly  tvedgcd  in  the  intercondjrkid 
notch. 

The  dislocation  of  the  patella  upward*  is  an  exceedingly  nr» 
accident,  aud  cannot  take  place  without  a  rupture  of  the  ligi- 
mentum  patellje ;  this  is  most  usually  brought  about  by  a  iwUei 
and  violent  contraction  of  the  quadriceps  muscle,  made  in  u 
effort  to  prevent  falling  backwards ;  the  dialocatioii  Iim  abu 
taken  place  Irom  division  of  tbe  ligament  by  sword-cuta,  ud 
by  falling  with  the  knee  on  broken  glass.  Tlie  nature  tpf  tbe 
accident  is  at  once  obvious,  from  the  imsition  of  the  i>ateBi 
the  hollow  beneath  it,  and  the  inability  of  the  patient  cobeir 
tbe  weight  of  his  body  on  the  limb.  It  is  usually  f*dlt»wM  bf 
a  good  deal  of.  inflammation  of  the  joint,  which  should  be  fini 
subdued,  and  the  dislocation  then  be  treated  in  all  respects  st 
a  fracture  of  the  patella. 

THdocations  of  the  Knee-^tnni. 

The  tibia  may  be  displaced  laterally,  or  forwards  and  back- 
wards; each  of  these  dislocations  may  vary  in  degree ;  but  Uk 
former  are  always  partial,  and  the  latter  generally  couijilet^; 
they  arc  usually  combined  with  a  slight  rotation  of  the  tibia  ca 
its  axis. 

Lateral  duloeations. — In  these  the  head  of  the  tibia  in  |«^ 
tially  displaced  from  the  condyles  of  the  lemor  in  a  lateral 
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direction.  In  the  dislocation  outwards  the  inner  articular 
surface  of  the  head  of  the  tibia  is  driven  on  to  or  towards  the 
external  condyle  of  the  femur,  causing  much  deformity,  from 
the  leg  and  thigh  being  no  longer  in  the  same  axis.  In  the 
dislocation  inwards,  the  outer  articular  surface  of  the  head  of 
the  tibia  is  displaced  towards  the  internal  condyle,  producing 
an  analogous  deformity. 

The  causes  of  these  dislocations  are  falls  on  the  feet,  sudden 
twists  of  the  knee-joint,  or  blows  directed  laterally  against  the 
lower  end  of  the  femur.  The  deformity  which  accompanies 
them  is  so  characteristic  of  their  nature,  that  a  mistaken 
diagnosis  is  not  likely  to  occur.  They  are  easily  reduced  by 
moderate  extension,  combined  with  rotation,  or  by  pressing  the 
displaced  tibia  into  its  natural  position.  There  is,  however,  one 
accident  which  very  closely  resembles  them :  a  separation  of 
the  lower  epiphysis  of  the  femur,  or  a  fracture  partly  through 
it.  A  little  boy,  four  years  of  age,  was  riding  behind  a  cab, 
when  his  left  leg  got  between  the  spokes  of  the  wheel,  and  he 
was  brought  into  the  Westminster  Hospital  with  an  apparent 
dislocation  of  the  tibia  inwards.  With  very  slight  extension  of 
the  limb,  the  deformity  was  removed  and  distinct  crepitus 
elicited ;  the  existence  of  this  sign,  then,  is  conclusive  as  to  the 
nature  of  the  injury. 

Dislocations  in  the  antero-posterior  direction  cannot  take  place 
without  the  application  of  great  force.  The  dislocation  of  the 
tibia  forwards  is  most  frequently  brought  about  by  a  forced 
extension  of  the  knee-joint,  or  by  a  heavy  body  striking  the 
lower  and  front  part  of  the  thigh  while  the  limb  is  extended. 
The  dislocation  backwards  is  usually  the  result  of  direct  violence 
applied  to  the  upper  and  front  part  of  the  tibia  when  the  knee 
is  bent.  In  both  of  these  displacements  considerable  injury  is 
done  to  the  soft  structures  of  the  joint,  and  the  muscles  in  the 
neighbourhood  are  sometimes  torn  through.  In  the  dislocation 
forwards  the  popliteal  artery  is  also  more  or  less  compressed, 
ajid  this  has  led  to  subsequent  gangrene  of  the  limb.  The 
symptoms  of  the  dislocation  forwards  are  a  swelling  in  the  ham, 
produced  by  the  condyles  of  the  femur,  and  another  on  the  front 
and  lower  part  of  the  thigh,  caused  by  the  head  of  the  tibia, 
while  a  depression  exists  below  the  former  bone  and  above  the 
latter.  The  limb  is  shortened  to  a  variable  extent,  according 
as  the  tibia  is  higher  or  lower  in  front  of  the  femur.     In  the 
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majority  of  cases  the  limb  is  exi 
been  flexed;  the  mobility  also  va 
fixity  to  a  considerable  amoimt  of 
In  the  dislocation  backwards,  the 
projection  in  the  ham,  and  a  deep 
the  knee,  below  the  projecting  coi 
there  are  the  same  projections  and 
described  accident;  but  their  posii 
is  extended  and  shortened,  and  tl 
tally,  with  its  anterior  surface  looki 
margin  forwards.  This  dislocation 
ceding  one. 

Treatment, — The  reduction  of  th 
cult ;  extension  must  be  made  frova 
displaced  tibia,  and  counter-extensi 
necessary,  by  pressing  the  condyles 
the  head  of  the  tibia  downwards, 
plished,  the  joint  must  be  kept  pei 
three  weeks,  and  the  ordinary  remec 
or  subduing  inflammation. 

8uh-luxations  of  the  semilunar  cart 
knee-joint  is  liable  to  be  followed  I 
lunar  cartilages,  and  by  elongati< 
connect  them  with  the  tibia.  TJi 
trivial  accident,  such  as  striking  th< 
object  while  the  foot  is  slightly  eve: 
turning  suddenly  in  bed,  should  the 
point  of  the  foot,  may  cause  a  dis 
and  bring  the  condyles  of  the  fen 
the  head  of  the  tibia.  The  symptc 
are  a  sudden  and  severe  pain  in 
straighten  it,  followed  in  a  short  t 
and  ttie  usual  symptoms  of  synoviti 

Ba-'isiua  recorded  a  caae  of  this  description 
■who  had  previously  been  the  subject  of 
which  ended  in  enlargement  of  the  external 
attempting  to  put  the  limb  to  the  ground,  si 
called  in,  found  the  cartilage  greatly  enlarge 
reduced  by  pressure,  but  required  a  plastt 
place.'  Somewhat  similar  cases,  attended 
internal  semilunar  cartilage,  have  been  recc 


*  Malgaigne,  tome 
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vauviller;  *  Hey  t  and  Sir  A.  Cooper,!  on  the  contrary,  obaerred  no  projection 
or  other  deformity;  so  that  the  eymptoms  may  have  been  due  to  the  existence 
of  loose  cartilagea  in  the  joint  M.  Gimelle  §  has  related  a  case  in  which  this 
mistake  was  made ;  but  the  true  cause  having  been  at  length  discovered,  Larrey 
cut  into  the  joint  and  removed  the  foreign  body. 

Reduction  is  generally  easily  accomplished  by  flexing  the 
knee  to  its  utmost  extent,  and  then  suddenly  straightening  it, 
imparting  to  the  leg  at  the  same  time  a  slight  rotatory  move- 
ment. Should  these  manipulations  succeed,  the  patient  will  be 
able  to  extend  his  limb  and  move  it  freely ;  but  the  plan  is  not 
invariably  successful,  and  it  then  becomes  necessary — all  other 
means  of  reduction  failing — for  the  patient  to  wear  constantly 
a  bandage  or  knee-cap  firmly  around  the  joint.  Even  when 
reduction  is  effected,  similar  support  of  the  joint  is  required,  in 
order  to  prevent  a  return  of  the  accident,  to  which  persons  who 
have  once  suffered  are  particularly  prone.  In  all  cases  some 
degree  of  inflammation  of  the  joint  is  set  up,  which  requires 
the  usual  treatment  for  synovitis. 

Compotatd  dislocations. — These  injuries  are  among  the  most 
serious  to  which  the  limbs  are  liable ;  for,  to  the  danger  inci- 
dental to  every  wound  of  a  lai^e  and  healthy  joint,  there  is 
superadded  that  arising  from  the  forcible  separation  and  dis- 
placement of  the  bones  which  compose  it,  and  the  extensive 
laceration  of  the  soft  structures  of  and  around  the  joint,  includ- 
ing sometimes  the  popliteal  artary.  For  these  reasons  it  is 
seldom  possible  to  save  the  limb,  and  rarely  advisable  to  make 
the  attempt;  nevertheless,  if  the  subject  of  the  accident  be 
young  and  of  good  constitution,  if  the  wound  in  the  integu- 
ments be  small,  and  the  soft  parts  around  the  joint  not  much 
bruised  or  the  popliteal  artery  injured,  an  attempt  may  reason- 
ably be  made  to  preserve  the  limb. 

Dislocations  of  ilie  head  of  the  fhula  have  been  occasionally 
met  with,  both  from  relaxation  of  the  ligaments  which  connect 
it  with  the  tibia,  and  from  rupture  of  the  same  by  violence.  || 
Reduction  is  effected  by  flexing  the  leg,  so  as  to  relax  the  biceps, 
and  then  pushing  the  head  of  the  bone  into  its  place ;  after 
reduction,  a  compress  or  cushion  must  be  firmly  fixed  behind  the 
head  of  the  bone,  so  as  to  retain  it  in  position,  and  it  should  be 
kept  on  for  six  weeks  or  two  months. 

•  Sev.  MSd.-ckir.  tome  vi.  p.  180;  tome  vii.  p.  811. 

t  Hey,  ObservatioM  in  Surgery,  pp.  327  et  seq. 

t  Cooper,  op.  dt  p.  212.  §  GazetU  midicdU,  1835,  p.  221. 

11  Sae  p.  920,  for  a  remarkaUe  case  of  this  dislocaticni. 
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DidiMiaiumt  of  ih^  AnkU-joint, 

In  these  dislocations  there  is  a  separation  of  tlie 
sui-fiices  of  the  lower  end  of  the  tibia  and  of  the  upper  wad 
of  the  astragalus,  and  much  ingenuity  )ui«  been  expendel 
discnssing  whtither  it  is  the  tibia  which  is  disl<x.*ateii 
astragalus,  or  the  aafcra^lns  ft^m  the  tibia.  If  the 
fixed  in  a  rice,  and  force  applied  to  the  le^,  the  tibia  xni^ 
separat^^d  from  its  connections  with  the  astragalus, 
injnrjr  be  called  with  perfect  trath  a  dislocation  of  the  tit 
the  lef!^  were  fixed  in  the  Biime  way.  and  force  applied  to  tb«1 
tlie  aHtnigidiis  might  be  separat-ed  from  ita  connections  with 
tibia,  and  the  injury  with  equal  truth  be  called  a  dialocatkn 
the  astragalus  or  foot;  but  if  instead  of  fixing^  either  leg 
foot,  force  were  applied  equally  and  gimultaneously  to  both 
happens  perhaps  in  the  majority  of  these  luxations,  the  aepi 
tion  of  their  articular  surfaces  would  be  mutual,  and  neitha 
the  above  terms  would  be  strictly  correct.  It  ia  absurd,  Um 
fore,  to  dispute  about  which  is  the  bone  disloc&ted ;  oesi 
would  it  be  possible  to  adopt  the  tnode  of  displacement  ■ 
basis  of  nomenclature.  In  all  other  dialocatious,  the  di 
part  of  the  limb  is  assumed  to  be  displaced,  and  t.be  proxii 
end  to  be  in  its  place ;  but  in  the  case  of  the  ankle-joint  i 
rule  has  been  arbitrarily  set  aside*  without  any  eqitiTi] 
advanta^.  On  the  contrary,  it  has  given  rise  to  much  cui 
sion  of  terms,  the  same  accident  being  differently  desigrm 
according  to  the  views  of  the  sui^eon  describing  it, 
Cooper»  and  most  Eug-lish  sm^eons,  speaV  of  the  tibii 
bone  displaced ;  while  Petit,  Boyer.  and  the  majority  of  ] 
surgeons,  refer  the  displacement  to  the  astra^^lus :  he 
dislocation  inwards  of  the  £i4rlish  would  b«  the  dislo 
outwards  of  the  French.  Kot  less  confusion  prevails  in 
di'sigimtion  of  the  luxations  of  the  calcaneo-astTRgaloid  joi 
one  writer  oidling  them  dislocations  of  the  aatragnlos,  anol 
dislocations  of  the  foot,  and  a  third  nsin^  these  tennji  lyno 
mously;  whilst  the  majority  malce  no  distinction  b«?twe*.*n  tl 
cases  in  which  the  astnigiilus  maintains  its  counectiou  with: 
bouea  of  the  leg  and  is  dislocated  only  from  those  of  the  tan 
and  those  in  whicli  it  is  separated  from  both.  In  the  iIpw 
tion  of  these  several  accidents,  therefore,  the  following  tea 
Yi\\i\)e  ernvVi-^^.    '^V*^  %ftY<)jtallou  between  the  avtzagaloi  4 


POTT'S  rRACTTTEE. 


tlie  tibia  will  be  called  a  dislocation  of  the  foot  at  the  ankle- 
joint  ;  the  separation  between  the  astraoralns  and  the  os  calcis 
and  scaphoid  will  be  spoken  of  as  a  dislocation  of  the  foot 
at  the  calcaoeo-astrog^aloid  joint;  while  the  term  dislocation  of 
the  nslmgalns  will  be  conJined  to  the  separation  of  this  bone 
both  from  its  tibial  and  tarsal  counectioua. 


FiQ.  130. 


Fig.  137. 


Tfae  foot  in  Pott'i  fraeturv.  Tlio  buuM  io  Pod's  fraetiue. 

(After  Pott.) 

Dislocations  of  the  foot  at  the  ankle-joint  may  take  place  in 
the  following  directions,  placed  according  to  their  frequency — 
outwanU,  inwards,  backwards^  and  forwards.  In  the  dislocation 
oulwarth  the  iibula  is  broken  from  two  to  three  inches  above 
the  malleolus ;  the  foot  is  everted,  and  its  outer  edge  raised, 
vrhiUt  its  inner  rests  on  the  ground ;  a  hollow  exists  at  the  siMt 
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of  the  fracture,  and  the  extremity  of  the  tibia  projects  o; 
inner  side  of  the  joint,  immediately  beneath  the  skin.  1 
the  accident  which  goes  by  the  name  of  Pott's  fracture. 

'  The  support  of  the  body,  and  the  due  and  proper  use  and  execntioD 
office  of  the  joint  of  the  ankle/  observes  Pott, '  depend  almost  entirely 
perpendicular  bearing  of  the  tibia  upon  the  astragalus,  and  on  its  fir 
nection  with  the  fibula.  If  either  of  these  be  perverted  or  prevented, 
the  former  hone  is  forced  from  its  just  and  perpendicular  position 
astragalus,  or  if  it  be  separated  by  violence  from  its  connection  with  thi 
the  joint  of  the  ankle  will  sufiier  a  partial  dislocation  internally  ;  which 
dislocation  cannot  happen  without  not  only  a  considerable  extension,  or  ; 
laceration  of  the  bui«al  ligament  of  the  joint,  which  is  lax  and  weal 
laceration  of  those  strong  tendinous  ligaments  which  connect  the  lowei 
the  tibia  with  the  astragalus  and  os  calcis,  and  which  constitute  u 
measure  the  ligamentous  strength  of  the  joint  of  the  ankle.  This  is  ti 
when,  by  leaping  or  jumping,  the  fibula  breaks  in  the  weak  part  alread 
tioned,  that  is  within  two  or  three  inches  of  its  lower  extremity.  Wl 
happens,  the  inferior  fractured  end  of  the  fibula  falls  inward  toward  tl 
that  extremity  of  the  bone  which  forms  the  outer  ankle  is  turned  soi 
outward  and  upward,  and  the  tibia  having  lost  its  proper  support,  t 
being  of  itself  capable  of  steadily  preserving  its  true  perpendicular  bei 
forced  ofi*  &om  the  astragalus  inwards,  by  which  means  the  weak  bi 
common  ligament  of  the  joint,  is  violently  stretched,  if  not  torn,  and  thi 
ones,  which  fasten  the  tibia  to  the  astragalus  and  os  calcis,  are  always  lai 
thus  producing  at  the  same  time  a  perfect  fracture  and  a  partial  dislocal 

Besides  the  fracture  of  the  fibula,  which  nearly  alwa 
companies  this  dislocation,  the  internal  lateral  ligami 
sometimes  torn  through,  and  there  may  be  detached  w 
more  or  less  of  the  internal  malleolus ;  or  the  lower  end 
tibia  may  be  broken  very  obliquely,  one  portion  of  it  rem; 
attached  to  the  fibula,  where  it  is  connected  with  that  b( 
ligament.  There  is  a  remarkable  if  not  a  unique  case,  r 
by  Boyer,  in  which  this  dislocation  was  unaccompanied 
fracture  of  the  fibula ;  but  in  lieu  of  this,  the  entire  bon 
forced  upwards,  and  its  head  dislocated  from  the  articulaJ 
of  the  tibia,  t 

Simple  dislocation  of  the  foot  inwards  is  a  rare  and 
severe  accident ;  greater  force  being  required  to  produce  i 
the  dislocation  outwards  j  hence,  in  addition  to  the  tibia 
generally  obliquely  fractured  through  the  malleolus,  and 
rated  from  the  shaft,  there  may  also  be  a  fracture  of  the 
galus,  and  of  the  outer  malleolus.  K  there  be  no  fraci 
the  latter,  the  external  lateral  ligament  will  be  torn  thr 

•  Potts  Works,  by  James  Earle,  1790,  voL  i.  p.  400. 
t  Boyer,  ifaladies  chirwff.  tome  iii  p.  883, 
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bnt  the  deltoid  remaiBS  unaffected  "bj  the  diBpIacement.  The 
symptoms  of  this  isjury  are,  inversion  of  the  foot,  a  great  pro- 
minence of  the  outer  ankle,  which  almost  touches  the  ground, 
and  a  depression  on  the  opposite  side  of  the  ankle. 

Both  of  these  lateral  dislocations  are  occasioned  by  a  sudden 
twist  of  the  foot  outwards  or  inwards,  as  in  jumping  or  falling 
from,  a  height  on  the  foot ;  and  their  reduction  may  be  accom- 
plished by  extension  made  &om  the  foot,  the  leg  and  thigh 
being  previously  flexed,  so  as  to  reduce  to  a  minimxmi  the 
resistance  of  the  muscles.  Two  side-splints,  with  foot-pieces 
made  of  wood,  leather,  or  gutta-percha,  or  the  starch-banda^ 
strengthened  with  millboard,  must  be  applied  and  kept  on  for 
six  weeks,  the  patient  being  allowed  to  go  about  upon  crutches. 

Dislocation  of  the  foot  bachvards  may  arise  from  jumping  off  a 
carriage  in  motion,  or  from  a  fall  backwards  whilst  the  foot  is 
confined ;  from  either  cause,  the  capsular  and  part  of  the  deltoid 
ligaments  may  be  ruptured,  the  fibula  broken  above  the  malleo- 
lus, and  the  tibia  forced  from  the  astragalus  on  to  the  navicular 
ajid  cuneiform  bones.  The  symptoms  of  this  accident  are,  a 
shortening  of  the  foot  and  a  lengthening  of  the  heel,  with  a  de- 
pression above  the  latter.  The  toes  are  pointed  downwards,  and 
the  extremity  of  the  tibia  forms  a  projection  in  front  of  the 
ankle.  Keduction  may  be  accomplished  in  the  same  manner  as 
in  the  laat-described  dislocation,  and  a  similar  apparatus  is 
sufficient  for  the  after-treatment. 

Dislocation  of  the  {oot  forwards  is  so  rare  that  Sir  A.  Cooper 
never  saw  a  case,  and  bnt  few  such  are  on  record.  One  of  the 
best^described  cases  is  that  recorded  by  Mr.  K.  W.  Smith,  of 
Dublin.* 

The  subject  of  the  amdeat  was  a  sailor,  who,  while  asfflsting  to  raise  a  veiy 
heavy  cask  on  board  ship,  having  at  the  same  time  one  leg  much  flexed  on  the 
foot,  and  the  thigh  on  the  leg,  was  struck  by  the  falling  of  the  cask  ju»t  above 
the  knee,  forcing  the  distal  end  of  the  tibia  backwards  from  off  the  astragalus 
on  to  the  upper  and  posterior  surface  of  the  calcaneum.  The  symptoms  of  this 
accident  were,  a  lengthening  of  the  dorsum  of  the  foot  to  the  extent  of  one 
inch,  and  a  shortening  of  the  leg  to  the  extent  of  half  an  inch,  the  two  malleoli 
being  that  much  nearer  the  ground.  The  projection  of  the  heel  bad  dis- 
appeared, and  the  tibia  formed  a  remarkable  projection  in  front  and  to  the 
inner  side  of  the  tendo-achillis.  The  fibula  was  uninjured;  but  the  extremity 
of  the  inner  malleolus  had  been  £ractured. 

The  only  accident  with  which  this  could  be  confounded  is  a 
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fracture  of  the  tibia  immediately  aboye  the  ankle-joint ;  Id 
situation  of  the  malleoli  would  be  decisive  as  to  the  nai 
the  injury.  In  the  few  cases  of  this  accident  which  havi 
published,  reduction  was  not  effected,  and  the  patients  ren 
very  lame  ;  but  there  seems  to  be  no  reason  why  cases  c 
description,  if  seen  early  and  properly  recognised,  should  : 
reduced  in  a  similar  manner  to  the  lateral  dislocation 
treated  in  all  respects  similarly. 

Compound  dislocations  of  the  foot  at  the  ankle-joini  take 
in  the  same  directions  as  the  simple  dislocations,  ai 
accompanied  by  similar  injury  to  the  ligaments  and  bones 
joint.  There  is,  howerer,  superadded  the  wound  in  the  i 
menta  communicating  with  the  joint,  and  there  may  h 
laceration  of  the  blood-vessels  and  tendons,  and  exi 
comminution  of  all  the  bones  of  the  joint,  and  even  of 
calcis. 

It  would  be  impossible  to  lay  down  rules  for  the  treatn 
every  case ;  each  must  be  studied  separately,  and  the 
adapted  to  the  circumstances  present.  If  arteries  are  w( 
and  bleeding,  they  must  be  tied ;  if  bones  are  comminul 
pieces  must  be  removed ;  resection  may  be  required  in 
cases,  and  amputation  in  others.  As  a  general  rule,  ai 
tion  is  improper,  and,  except  under  the  circumstances 
presently  mentioned,  the  preservation  of  the  limb  ought 
to  be  attempted.  Our  first  object,  therefore,  should  be  to 
the  dislocation,  by  bending  the  leg  on  the  thigh,  and  i 
extension  and  counter-extension  from  the  foot  and 
Reduction  having  been  effected,  and  the  wound  cleanse 
dirt  and  other  foreign  bodies,  the  limb  must  be  place 
hollow  splint  with  a  foot-piece,  in  such  a  position  as  ad 
the  easy  application  of  dressings  to  the  wound  without  d 
ing  the  joint ;  then  a  piece  of  lint  may  be  laid  on  the  ^ 
and  kept  wet  by  the  dropping  of  cold  water  from  a  b< 
other  apparatus  suspended  above  it.  Should  the  case  j 
favourably,  little  or  no  other  treatment  will  be  necessary, 
it  be  the  occasional  administration  of  opiates  to  allay  in 
and  relieve  pain.  Some  months,  however,  must  elapse 
the  patient  will  be  able  to  bear  upon  the  limb ;  and  h 
complete  the  recovery,  the  movements  of  the  joint  a 
always  restored.  It  was  mentioned  just  now  that,  as  a  ] 
rule,  amputation  should  not  be  had  recourse  to  in  thei 
dents ;  nevertheless,  there  are  circumstances  which  justi 
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even  demand,  this  operation.  Thus,  primary  amputation  may 
be  advisable  on  account  of  the  advanced  age  of  the  patient,  or 
the  extensive  Ulceration  and  contusion  of  the  soft  parts,  especi- 
ally if  complicated  with  wounds  of  the  blood-vessels  or  with* 
extensive  shattering  of  the  bones.  Amputation  may  likewise 
be  necessary  some  time  after  the  accident,  when  the  attempt  to 
save  the  limb  has  failed,  through  difi^e  inflammation  or  slough- 
ing of  the  soft  parts  of  the  foot  and  leg  or  consecutive  hsemor- 
rbage,  or  on  accoxmt  of  severe  constitutional  disturbance 
threatening  the  life  of  the  patient. 

Dislocations  of  ike  Foot  at  the  Calcaneo-  and  Scapho-astragaloid 
Joints,  comvionly  called  Dislocations  of  the  Astragalus, 

Tn.  the  last-described  dislocations,  the  astragalus  maintained 
its  normal  relations  with  the  other  bones  of  the  foot,  and  altered 
them  only  as  regards  the  bones  of  the  leg ;  in  the  dislocations 
we  are  now  about  to  speak  of,  tJie  astragalus  retains  its  connec- 
tions with  the  latter,  but  is  no  longer  in  normal  relation  with 
the  former.  Till  a  comparatively  recent  date,  no  distinction 
was  made  between  this  accident  and  the  one  next  to  be  de- 
scribed, in  which  the  astragalus  is  separated  from  the  bones 
both  of  the  leg  and  of  the  foot  j  but  under  the  general  term 
dislocation  of  the  astragalus  were  included  both  these  forms  of 
injury.  It  is  not  therefore  to  be  wondered  at,  that  those  who 
first  recognised  the  distinction,  and  perceived  that  two  different 
accidents  had  hitherto  been  confounded  with  each  -  other, 
should  not  have  adopted  a  imiform  nomenclature  in  reference  to 
the  newly-discovered  injury.  Accordingly,  it  has  been  described 
under  the  following  synonyms  :  (1)  dislocation  of  the  astragalus ; 
(2)  partial  dislocation  of  the  astragalus ;  (3)  single  dislocation 
of  the  astragalus ;  (4)  dislocation  of  the  head  of  the  astragalus ; 
(5)   luxation  sous-astragalienne ;  (6)   luxation   m^tatarsienne ; 

(7)  dislocation  of  the  scaphoid  and  calcis  from  the  astragalus ; 

(8)  dislocation  of  the  os  calcis  and  astragalus.  In  adopting  a 
nomenclature  which  has  not  hitherto  been  employed  to  desig- 
nate this  injury,  the  writer  has  been  influenced  mainly  by  a 
desire  that  it  should  at  once  express  the  real  nature  of  the 
accident,  and  at  the  same  time  not  violate  the  rule  which 
regards  the  distal  part  of  the  limb  as  that  which  is  displaced. 
Both  these  conditions  are  more  perfectly  fulfilled  by  the  title  at 
the  head  of  this  section  than  by  any  of  those  previously  employed. 
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It  may  be  objected,  that  it  is  only  a  part  of  the  foot 
displaced,  and  therefore  to  call  the  accident  a  dislocation  ofl 
toot  is  not  correct;  bat  for  this  objection  to  be  vjUid,  it  m 
first  be  shown  that  the  foot  deprived  of  a  toe,  or  the  hand  a 
finger,  is  thereby  disentitled  to  its  distinctive  appellation. 

The  principal  varieties  of  this  dislocation  are  four  in  nomt] 
viz.  two  lateral,  which  are  the  most  common ;  one  backwu 
which  is  very  uncommon  ;  and  another  forwards,  which  is  s 
more  rare.  The  chief  lesions  which  arc  found  in  the  aim 
dislocations  are  ruptnre,  partial  or  complete,  of  the  interoaset 
llj^ament  between  the  os  calcis  and  astragalus,  and  of  1 
synovial  capsules  between  these  bones.  The  scapho-astragal 
ligament  is  also  torn  through,  together  with  the  lateral  Uj 
ments  of  the  ankle-joint,  sometinies  on  both  sides,  bat  nu 
frequently  on  the  one  which  is  opposed  to  the  direction  of  1 
displacement.  Partial  fractures  of  the  astragaloa,  os  caJds, 
both  bones,  or  of  one  or  other  malleoli,  injorj  or  mpture  of  so 
of  the  tendons,  blood-vessels,  or  nerves,  are  occasionallj 
with  in  the  componnd  varieties  of  this  accident. 

A  question  of  some  interest  in  connection  with  these ' 
placements  is,  whether  the  scaphoid,  with  the  rest  of  the  ft 
can  l>e  luxated  from  the  head  of  the  astragalns,  the  bi 
of  this  bone  retaining  its  connections  with  the  os  calcis  throt 
the  unruptured  interosseous  ligament ;  or,  to  make  use  of 
phraseology  generally  employed,  whether  tlie  head  of  tlie  aal 
galus  can  be  luxated  without  its  boily  undergoing  displaot'mi 
Till  the  publication  of  M.  Broca's  memoir,*  this  form  of  inj 
was  generally  believed  in ;  but  that  acute  surgeon,  argQ 
from  the  anatomical  relations  of  the  bones  of  the  tarsus,  ea 
cially  those  of  the  os  calcis  and  cuboid,  questions  the  possibi 
of  its  occurrence,  and  proves  incontestably  that  some  of 
recorded  examples  were  really  luxations  of  the  whole  foot  at 
culcanoo-iLstragaloid  joint,  with  rupture  of  the  Interoaae 
ligament;,  while  others  he  considei-s  had  their  origin  in  en 
of  diagnosis.  Withont  doubting  the  frequency  of  diagiM 
errors,  most  sni^eons  will  probably  bo  more  disposed  to  tii 
with  Malgaigne  as  '  tres-possiblos  les  subluxations  sur  le  ^ 
phoide  signal^es  pur  Boyer  et  Richerand,  et  meme  Ics  U 
completes  de  la  t^te  de  Tastragale  avcc  un  deplaceinent 
sensible  du  corjis  de  Tos   sor   le   calcan^um.'f      I^de 

*  Mimoire$  de  ia  SocUtt  de  C^irurgK,  tome  liL  p.  fiOft. 

t  Of  cit.  tome  ii.  f .  1031. 
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pOBRibUity  of  sucli  an  injnry  must  now  be  considered  as  placed 
beyond  a  doubt  by  a  case  recorded  by  Pollock,  in  which,  in  a 
well-mtirked  dislocation  of  the  foot  inwards,  the  interosseous 
ligament  wns  fonnd  to  be  unruptured.* 

In  the  tlishcntion  of  the  font  hnckwarda  (commonly  called  dis- 
location of  the  astragalus  forwardfi)»  the  lieiwl  of  the  aatra^his 
r^ats  upon  the  inatep,  where  it   forms  a  tumour,  projecting 

Fio.  138. 
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I>i»lot-fltion  wf  Uinfuotat  tho  {alodnm-  ami  srapho-MtracmloiJ  Joiutu,  The  trmlo- 
afliiliin  it)  flOdB  to  hare  liocn  ilividod.  by  which  mi'ans  the  ilinlo4«tioci  wab  twim-Ml 
during;  life.  Aft^r  dfulh  tht'  Untiis  was  put  inU)  tho  inrortwl  poeitioD  whk-h  it 
oocvpicd  at  the  tiDU'  of  tho  iKviUi-ut.  a.  'llu'  hciuluf  tho  ftstiag&liu  displaced  fnim 
iti  counectiuD  with  the  scuplioid.  A.  Tho  inrcrui>)«-ous  rklcAneo-iutnignloid  ligft- 
maat,  not  c^mi)lal«ly  mptor^.  r.  Tho  posterior  Mrticiilnr  Kurfiioe  oflhc  t^uttn^rithm, 
marked  b;  a  slight  fiti&iire.  (Fnjui  the  Manvuni  of  St.  George's  Hospital.  Pollock's 
case.) 

almost  through  the  skin.  The  foot  is  somewhat  extended 
and  shortened  in  fiont  of  the  leg,  but  elongated  behind.  Slight 
flexion  and  extension  can  be  made,  though  attended  with  pain. 

Perhaps  the  best  example  of  this  Torietj  of  dislocAtiuD  is  that  publialicd 
by  M&cdoDn«ll,  of  which  the  fbUowuig  is  ao  abstract    On  August  6,  1636, 


•  3Sed,-Chir.  Trms,  vol  xliL  p.  39. 
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Mr.  rarniK'hael  was  riding-  at  n  l)ri*k  trnt,  when  hin'borw  fuddenW  fcTl- 
prereiit  Winj:  jiitched  f-jrwurtls,  he  threw  hiuieelf  back  m  the  ftadillr^ 
•tiDUgW  cxtfudinl  bh  le^s  m  meet  the  ground.  Tho  shock  of  his  di^»r«n1 
accunlingly  received  upi>n  tho  nntorior  extrcuiitic«  of  tlie  tnutotarsol  b 
Mpecinllj-  the  motHtHrsiil  hnne  of  the  prent  too  of  the  right  font,  which  i 
came  to  th»  ^miuid.  The  foltowiitf:  were  thu  sjnipluuis :  'The  toe* 
turned  outwards,  tlie  inner  edge  of  tho  fotit  forming  an  angle  of  aboiii 
with  itfl  nntiiral  direction;  the  sole  wa»  aligbtlr  tunx^  nutwurds,  ukI 
outer  edge  filightly  elevated.  The  roni^vity  of  the  tendo-arhi11i«  ^tui 
vrM  nianiffHtly  mcre&sed,  and  the  heel  tengtheoed.  On  gnupiag  the  aoft 
between  thi^  tendo-uctiDlis  ind  tibiii,  we  fmind  the  di<tnnce  between  < 
pArtJ^  much  gni-ater  than  in  the  other  foot.  The  absenet  of  the  hard  pnjjet 
which  would  have  been  fomiod  by  the  upper  articulating  mirface  of 
galus,  bad  it  pa^t^ed  bftckwardd  with  tlie  other  turaal  bones,  wm  evide 
mAll<>oIi  were  perfeL-tly  defined.  Flelnw  and  bttfore  the  inner  there  ' 
pmminence,  over  which  the  skin  wiw  Umm,  formed  by  the  inner  surface  oi 
aAtrngnluA  bn^iught  into  relief  by  the  dlAlucatiou,  and  the  slight  evenatm  o 
»o1e  of  the  foot.  Much  the  most  striking  part  of  the  defonuity  conmted 
promineaee  ou  the  dorsum  of  tho  foot.  Immodiaudy  in  fn<nt  of  the  til 
presented  a  flat  eurfnee  broad  enough  to  receive  the  5nger,  and  fromin 
tltere  vaa  an  abrupt  descent  upon  the  anterior  part  of  the  toraus.  Oral 
pmjection,  caused  by  the  head  of  the  astmgnlua,  the  integuments  wen  M' 
that  it  WRA  eviilent  a  very  aniall  iklditioual  force  would  have  driven  it  tfar 
the  akin.  I4uitly,  on  taking  the  di^laoce  from  the  point  uf  the  intonul 
leolus  to  the  extremity  of  the  great  too  with  a  tape-measure,  I  found  it  I 
exactly  an  inch  \gm  than  the  distance  between  the  immo  pnjntK  iu  the  left 
We  could  detect  no  fVttcture.  The  foot  oouhl  b«  flexed  and  exteoded,  b 
occftsi'in  'd  great  p«un.'  • 

Iteduction  wnrt  attempted  by  making  extenBion  from  the  fnotf  and  oou 
extension  from  the  knee,  previiiiit>ly  Wnt  to  the  ulmoAt;  at  the  same  tiiw 
heel  vfos  pressed  forwards,  and  the  astra^lus  and  tibia  backwanla,  the 
drawn  inwanLa,  and  the  outer  edge  of  the  foot  deprej>eed.  These  roenna  faJ 
pnllryewere  iipplied.and  the  manipulation  continued,  and  in  about  t«*nii)in 
the  pain  having  become  unendurable,  Mr.  Cannlchnel  made  a  Tiolent  « 
the  pulleys  were  rehuted,  and  the  reductioa  was  effected  at  the  aaoie  ma 
wittiout  noise. 

iJi elocution  of  the  foot  fonvanh  is  exceedingly  rare.  Mal^ 
could  find  but  one  example,  whicli  is  recorded  by  M.  Parise. 

It  linppened  to  a  quarryman  who,  while  at  work,  with  bis  left  foot  m 
on  a  block  of  ot^ne,  and  hiD  right  on  the  ground,  was  thrown  fcntnblv  foni 
by  the  fulling  of  a  wma  of  (itone ;  the  thigh  lieing  at  the  time  atroaglr  fl 
on  thi!  trunk,  the  leg  on  thf  tliigh,  and  the  ftwt  on  the  leg.  The  foil**' 
WITH  the  nyniptoniH :  the  font  wsj*  lh>.\ed  on  the  leg;  the  projectioa  of  the 
had  dii'appi-'arrd ;  and  the  extremities  of  the  bones  of  the  Ii>ir,  with  the  a 
g)ilus,  were  directed  to  the  posterior  part  of  the  calcaneum.  Aa  no  enrj 
could  be  elicited,  the  acddtnt  waa  presumed  to  be  a  dislocatioii ;   bot 


•  DtihUn  JontHal,  1839,  vol  xir.  p.  S35. 
t  AiutaU^  de  ta  Chimrgie,  1645,  tome  xIt. 
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swelling  and  pnin  were  so  great,  that  &  complete  examination  could  not  be 
made,  and  reduction  was  not  attempted.  Nine  months  afterwards  the  condition 
of  the  limb  was  as  follows :  the  foot  was  flexed  at  a  light  angle  with  the  leg, 
its  point  inclined  inwards,  and  its  inner  border  slightly  depressed;  it  was 
elongated  in  front  of  the  bones  of  the  leg,  and  the  projection  of  the  heel  was 
completelj  effaced.  At  the  level  of,  and  a  little  below  the  malleoli,  posteriorly, 
was  a  bony  projection,  which  pushed  backwards  the  tendo-acbilHs  beyond  the 
heel.  Above  this  projection  was  another  less  marked,  formed  by  the  posterior 
and  inferior  margin  of  the  tibia ;  the  malleoli  were  not  separated  from  each 
other,  nor  did  they  present  any  traces  of  fracture.  The  extensor  tendons  of 
the  toes  were  stretched  over  the  instep,  and  beneath  these  on  the  outer  aide 
was  a  projection,  which  appeared  to  he  the  head  of  the  astragalus,  and  imme- 
diately in  front  of  this  a  depression.  Flexion  and  extension  of  the  ankle-joint 
existed  to  a  limited  extent. 

Dislocation  of  the  foot  sideways. — The  lateral  dislocations  of 
the  foot  at  the  calcaneo-astragaloid  joint  are  most  frequently 
compound  and  incomplete  ;  that  is,  the  astragalus  still  rests  on 
a  portion  of  the  os  calcis,  and  is  not  placed  at  its  side  as  in  the 
complete  dislocations.  These  dislocations  are  most  frequently 
brought  about  by  forced  movements  of  adduction  or  abduction, 
and  the  foot  retains  very  nearly  the  position  in  which  it  was 
thrown  by  the  accident ;  but  in  some  cases  it  has  been  forced 
from  under  the  astragalus  without  any  deviation  of  its  borders 
or  surfaces,  as  happened  in  a  case  reported  by  Mr.  Hancock,* 
in  which  the  foot  was  thrown  outwards ;  and  in  another  case 
of  Mr.  Paget's,  in  which  it  was  thrown  inwards.  The  symptoms 
of  a  luxation  outwards  are,  abduction  of  the  foot,  its  outer 
border  being  raised,  and  its  inner  resting  on  the  ground.  The 
outer  malleolus  is  buried  in  the  fossa  caused  by  the  eversion  of 
the  foot,  and  the  inner  malleolus  and  the  head  of  the  astragalus 
project  unnaturally  inwards.  In  the  complete  dislocation  this 
projection  will  be  greater,  and,  in  addition  to  these  symptoms, 
there  will  be  a  shortening  of  the  limb,  and  the  extremity  of  the 
inner  malleolus  will  be  placed  nearer  to  the  sole  of  the  foot. 
In  thirteen  examples  of  this  injury  collected  by  Broca,  nine 
were  compound,  and  in  six  the  fibula  was  broken. 

In  the  dislocation  inwards,  the  foot  is  inverted  and  its  inner 
border  raised,  resembling  the  varus  form  of  club-foot.  The 
head  of  the  astragalus  and  the  outer  malleolus  project  beyond 
the  outer  border  of  the  foot,  and  a  deep  depression  exists  below. 
On  the  inner  side  of  the  foot  an  elongated  projection,  formed 
by  the  inner  border  of  the  calcaneum,  completely  masks  the 


•  Lancet,  1844,  vol.  ii.  pp.  35,  70,  and  3f«i-Ca»".  Trmu.  voL  xlii.  p.  46. 


928      INJURIES  OP  THE  LOWER  EXTREMITT. 

inner  malleoluB.  The  scaphoid  bone  can  be  felt  nearer  i 
OB  calcis  than  natnral,  and  thus  the  inner  border  of  the  '. 
shortened  and  somewhat  concave,  while  the  outer  is  lengt 
and  unnaturally  convex.     The  tibia  and  fibula  are  unbrol 

Two  cases  of  this  dislocation  have  been  described  1 
Letenneur,*  and  two  by  M.  Malgaigne.f 

Diagnosis, — There  are  several  injuries  with  which  disloc 
of  the  foot  at  the  calcaneo-astragaloid  joint  may  be  confoi 
the  principal  of  which  are  the  following  : 

1.  Dislocations  at  the  ankle-joint. 

2.  TVactures  of  the  tibia  just  above  the  anHe-joint. 

'  ^}-  8.  Fractures  of  the  astragalus  in  a  horizontal   or   o 

7f  direction, 

4.  Dislocations  of  the  astragalus  properly  so  called. 

1.  From  the  lateral  dislocations  of  the  foot  at  the  anldt 
they  may  be  distinguished  by  the  projection  of  the  head 
astragalus  in  front  of  the  bones  of  the  leg,  and  by  the  persi 
of  the  movements  of  flexion  and  extension ;  while  fracl 
the  malleoli,  which  is  the  rule  in  dislocations  at  the 
is  the  exception  in  the  corresponding  sub-astragaloid  di 
tions.  In  the  antero-posterior  luxations  at  the  an^le,  the 
pulley-like  surface  of  the  astragalus  will  project  either  in  fi 
■     -  -  or  behind  the  leg-bones,  and  the  whole  limb  will  be  short 

while  both  these  signs  will  be  absent  in  the  sub-asl 
loid  dislocations.  2.  Fractures  of  the  tibia  just  abov 
ankle-joint,  with  displacement  of  the  foot  backwards,  also 
some  resemblance  to  the  sub-astragaloid  dislocations  of  th 
in  the  same  direction,  but  may  be  distinguished  from  the 
the  same  signs  as  distinguished  the  luxation  without  fn 
just  given,  and  by  the  existence  of  crepitus ;  to  which  wc 
add  that  the  dislocation  consequent  on  fracture  is  ran 
never  complete,  and  the  lower  sharp  ridge  of  the  broken 
can  be  felt  projecting  beneath  the  skin.  3.  Fractures  t 
astragalus,  when  occurring  in  a  horizontal  or  oblique  dire 
are  generally  accompanied  with  distortion,  resembling  i 
what  the  dislocations  we  are  treating  of  j  the  foot  wit 
lower  fragment  of  the  astragalus  being  carried  in  one  dire 
and  the  leg  with  the  upper  fragment  in  the  opposite.     ' 


i  *  Sev.  Mid,-chir.  1854,  tome  lii.  p.  19. 

}.  t  Malgfugne,  op.  dt  tome  il.  p.  1044. 
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accidents,  however,  are  rare,  and,  in  all  the  recorded  examples 
met  with,  were  compound ;  so  that  the  nature  of  the  lesion  was 
manifest ;  hut  in  a  simple  fracture  of  ihis  nature,  the  dia^osis 
might  probably  be  established  by  the  crepitation,  and  by  the 
absence  of  the  projection  caused  by  the  head  of  the  astragalus. 
4.  Luxations  of  the  astragalus  &om  all  its  connections  are 
imquestionably  the  accidents  which  have  been  most  frequently 
confounded  with  the  sub-astragaloid  dislocations;  but  the 
shortening  of  the  leg,  produced  by  the  approximation  of  the 
tibia  to  the  os  calcis,  the  relation  of  the  head  of  the  astragalus 
to  the  malleoli,  and  the  loss  of  motion  at  the  ankle-joint,  are 
sufficient  to  distinguish  them. 

Treatment. — What  cannot  fail  to  have  struck  any  one  who  has 
looked  over  the  published  cases  of  this  dislocation,  and  that  of 
the  astragalus  with  which  it  has  been  confounded,  is  the  ease 
with  which  some  of  these  have  been  reduced,  and  the  extreme 
dif&cnlty,  and  even  impossibility,  of  its  reduction  in  others. 
These  difficulties  are  owing  to  the  following  circumstances. 
1.  The  posterior  edge  of  the  astragalus  may  become  wedged  in 
the  fossa  between  the  articulating  facets  of  the  os  calcis.  This 
has  happened  in  several  instances,  and  has  hitherto  presented 
an  insuperable  obstacle  to  reduction :  thus  in  M.  Koux*s  case 
of  dislocation  outwards,  in  which  amputation  was  performed, 
N^laton  found  the  head  of  the  astragalus  resting  on  the 
inner  surface  of  the  scaphoid  bone,  while  the  deep  fissure 
between  its  two  inferior  articulating  surfaces  received  a  por- 
tion of  the  sharp  margin  which  surrounds  the  articulating 
cavity  on  the  posterior  surface  of  the  scaphoid ;  the  posterior 
edge  of  the  astragalus  was  also  engaged  in  the  fossa  which 
separates  the  two  superior  facets  of  the  calcaneum.*  2.  The 
head  of  the  astragalus  may  be  driven  against  the  tendon  of  the 
tibialis  posticus  muscle,  and  either  rupture  it,  or  escape  above 
or  below  it.  In  the  last  case,  the  neck  of  this  bone  will  be 
firmly  constricted  between  the  tendon  and  the  calcaneo-scaphoid 
ligament ;  and  extension  made  to  reduce  this  form  of  dislocation 
will  be  the  most  effectual  means  of  preventing  it  from  taking 
place.  3.  In  the  dislocation  inwards  the  head  of  the  astragalus 
will  rupture  or  push  before  it  the  extensor  tendons  on  the 
dorsum  of  the  foot,  and  no  obstacle  will  be  presented  by  them 
tq  the  reduction ;  but  the  scaphoid  and  anterior  part  of  the  foot 


*  Btdt.  de  la  Soc.  anat.  1835,  tome  x.  p.  38. 
VOL.  II.  3  o 
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are  drawn  tovrarda  Uie  heel,  so  that  the  space  betwec 
scaphoid  and  os  calcis,  occupied  uormallY  by  the  unde 
inner  part  of  the  heml  of  the  astragalus,  is  obliterated 
action  of  the  same  muacles  as  are  engaged  in  the  produd 
talipes  varus ;  chiefly  the  gaatrocneuiius  and  solous,  ai 
two  tibial  muscles.  The  dislocation  forwards  is  so  rare  tl 
dissections,  I  believe,  have  been  made  to  show  what  wo 
obsbvcles  to  reduction ;  bnt  looking  at  the  form  of  the  os 
it  would  seem  hij^hly  probable  that  it  waa  due  to  the 
border  of  the  posterior  facet  of  tlie  calcis  being  engof^ 
inter-articular  fossa  on  the  nnder-surface  of  the  astrs 
With  our  present  knowledge,  then,  of  the  chief  circums 
which  have  hitherto  so  frequently  baffled  the  best  attem 
effect  reduction  of  these  dislocationa,  it  would  seem  exp 
in  all  cases  of  simple  hixation  which  have  not  yielded  to 
rate  extension  and  manipolatiou,  to  divide  subcutaneous 
or  more  of  the  tendons  of  those  muscles  which  offer  the  gi 
resistance  to  our  efforts.  In  all,  reduction  would  proba 
facilitated  by  division  of  the  tendo-achlllis,  and  in  the  ] 
displacements  one  or  both  tibials  may  also  require  divi 
If  these  means  fail,  all  further  operative  meaaures  shot 
abandoned  for  the  moment,  and  only  again  had  reeoorae 
the  integuments  slough,  and  the  exposed  astragalus  be 
necrosed,  when  a  part  or  the  whole  of  this  bone  may  be  re: 
with  very  little  risk  to  the  patient.  In  the  dislocations, 
pound  from  the  beginning,  reduction  should  be  attempt 
in  the  simple  forms  ;  but  in  the  event  of  failure,  the  aatn 
should  be  removed  mthout  delay. 

Dialocaiwns  of  the  Aatratjalus  properly  so  calUd,^ 

These  are  the  dislocations  to  which  Boyer  lias  appHe 
term  double,  on  account  of  the  separation  of  the  aatn 
from  both  the  tibia  and  os  calcis.  According  to  Malgi 
these  are  more  common  than  the  sub-aatragaloid  dialuca 
while  Pollock  believes  them  to  be  the  most  rare  of  all 
cations  implicating  the  bone.  Unfortunut+'ly  we  do  n 
present  possess  suflSciently  rL^Iiablo  data  on  which  to  detei 
their  relative  frequency.  The  astragalus  may  be  dispUc 
the  same  directions  as  it  occupied  in  the  last-described 
tions,  viz.  forwards,  backwards,  and  laterally ;  to  wl; 

•  Soe  Pollock,  Mfti-CAir.  Trana.  vol  xUl- 
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be  added  certain  pccalior  and  raro  displficcmente  of  the  bone, 
in  whieli  it  becomes  rotated,  to  a  greater  or  less  extent,  on  one 
or  other  of  its  axes.  Thus  it  has  been  found  rotated  fi\)m  a 
quarter  to  half  a  revolution  on  its  antero-posterior  or  long  axis, 
so  as  to  bring  the  up])©r  and  lower  surfaces  of  the  bone  to  look 
sideways,  or  even  completely  to  reverse  their  normal  position ; 
it  has  also  been  found  rotated  around  its  vertical  axis,  the  head 
of  the  hone  looking  inwards,  and  the  outer  surface  of  its  body 
forwards.  Or,  mtire  remarkable  atill,  these  two  forms  of  luxa- 
tion have  been  combined,  as  in  a  case  related  by  Thierry,  in 
which  the  head  of  the  bone  was  directed  backwards,  and  the 
posterior  extremity  of  the  bone  fonvards  and  outwards.  At  the 
same  time  it  was  so  rotated  on  its  antero-poatcrior  axis  that  the 
trochlea  looked  inwards,  and  the  tibia  rested  on  the  inner  side  of 
its  body,  which  was  upwards,  its  inner  edge  fitting  exactly  into 
the  angle  formed  by  the  malleolus  with  the  rest  of  the  mortise.* 

lyislocation  of  the  astrayaine  foncards, — In  this  form  of  dis- 
placement the  astragalus  is  thrown  either  directly  forwards,  or, 
what  is  more  common,  with  an  inclination  of  its  head  to  the 
inner  or  outer  side.  The  symptoms  do  not  differ  as  regards 
the  j>osition  of  the  astragalus  with  reference  to  the  other  bones 
of  the  foot  from  those  which  chanujterise  the  dislocations 
described  in  the  last  section,  but  the  rehition  of  the  displaced 
bone  to  the  bones  of  the  leg  offers  an  important  point  of  differ- 
ence by  which  they  may  be  distinguished.  Thus,  the  astragalus 
being  thrown  forwards  from  underneath  the  tibia,  forms  a  pro- 
jection in  front  of  it ;  while  the  latter,  now  resting  on  the  os 
caleis,  appears  sunk  into  the  dorsum  of  the  foot,  and  the  move- 
ments of  the  ankle-joint  are  of  course  annihilated.  In  some  of 
these  dislocations  forwaT-ds,  the  head  of  the  astragalus  has  been 
thrown  so  much  inwards  and  do^vnwards  as  to  bring  the  long 
nxis  of  the  hone  into  a  Line  wiUi  that  of  the  tibia,  and  so  to 
appear  as  if  it  were  a  continuation  of  that  bone.  Tlie  position 
of  the  foot  is  always  found  to  vary  with  that  of  the  astragalus, 
and  to  be  more  or  less  everted  or  inverted,  according  as  the 
bone  is  thrown  towards  one  or  the  other  side. 

DisJocatifm  of  the  a»tntffahui  bnchwanin  is  a  somewhat  rare 
accident,  but  two  excellent  examples  of  it  have  been  published 


*  Extmptoa  of  these  forma  of  injury  hove  been  recorded  by  lAumatiier  (Journal 
de  Fourcroy,  1701,  tomo  ii.  p.  40):  Fouchor  (Jirvtte  mfd.'chir.  184^5^  tome  xtiL 
p.  203)  ;  Dupuvtren  {Atmuaire  m^d.-chir.  de*  JJujHtmu  de  ParU,  laiW,  p.  28); 
Turner  (Tranmd,  Vrovin.  Med,  and Svrg.  Auov.  vol.  ix.  p.  417). 
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hj  Mr.  Benjaanin  Phillips,  in  the 
xiv.,  one  of  which  is  here  transcr 
'  Mr.  G.  was  driving  out  in  a  phaeton, 
and  the  reins  broke.  Mr.  G.  threw  himse 
of  stopping  the  horse;  he  alighted 
forward  to  the  ground.  The  kind  of  i 
diatelj  apparent  by  the  remarkable  proji 
the  heel.  The  tendo-achillia  was  presa 
as  to  form  an  angle  of  40°,  and  at  one  p( 
the  surface  that  vesication  was  produced 
the  foot  appeared  shortened,  and  a  proj 
inferior  extremity  of  the  tibia.  There  ' 
not  at  all  evident  upon  what  portion  of  t 
ground.  It  appeared  probable  that  the 
because  in  that  movement  the  anterior  I 
tibia  meets  the  neck  of  the  astragalus,  vi 
before  it  has  proceeded  far  enough  to  pi 
leg.'  This  conjecture  of  Mr.  Phillips  is 
in  which  the  luxation  was  produced  in  ai 
same  journal.  The  gentleman  was  playi 
rapidly  after  the  ball,  a  gutter  which  wa 
toes  rested  on  the  further  side  of  this 
directly  into  it,  and  be  fell  forward.  Tfa 
cases  was  very  similar. 

The  dislocated  astragalus,  ins 
backwards,  is  sometimes  found 
the  tendo-achillis,  between  this  a 
An  example  of  the  displacement 
was  reduced,  occurred  at  Univ( 
year  1839,  and  is  reported  in  tl 
of  that  year.  A  compound  dislo 
wards  and  outwards,  which  coul< 
the  bone  was  therefore  extractec 
collection  of  cases.* 

Dislocations  of  the  astragalus 
displacements  cannot  be  complt 
time  compound,  when  the  natiirt 
manifest.  Even  in  the  ineomp 
not  reduced,  sloughing  of  the 
astragalus  takes  place  subsequei 
the  displacement.  It  is  difficult 
luxations  cau  take  place  without 
Boj  er  assures  us,  that  in  a  case  < 


Loc 


* 


jnvrai-da,  to  which  he  was  called,  there  was  no  fracture  of  any 
bone,  nor  any  separation  of  the  tibia  from  the  iiliula.  On 
reading  his  description  of  the  case,  it  would  appear  to  be  a 
dislocation  of  the  foot  outwards,  at  the  cu.Icaneo-asti'agaloid 
joint,  while  at  the  same  time  the  astragalus  was  rotated  on  its 
long  axis,  so  as  to  pliice  its  upper  or  trochlear  surface  iuwurds,and 
its  outer  surface  upwards.  Thus  it  can  scarcely  be  called  a  disloca- 
tion inwards,  inasmuch  as  t^e  bone  did  not  completely  leave  the 
mortise  which  is  formed  for  it  by  the  tibia  and  the  fibula.  Two 
other  very  similar  cases  have  been  recorded  by  Aubray*  and 
Hobertt  »"  both  of  which  the  bone  had  undergone  the  same  rota- 
tion on  its  axis  ;  but  the  displacement  inwards  was  greater,  the 
itrochlear  surface  projecting  in  this  direction  beyond  the  inner 
malleolus. 

Treatment. — The  reduction  of  a  complete  dislocation  of  the 
astragalus,  without  divisions  of  some  of  the  tendons  which  pass 
from  the  leg  to  the  foot,  would  appear  at  first  sight  to  be  well- 
nigh  impossible;  and  though  several  such  cases  have  been 
published,  it  is  highly  probable  that  some  of  them  at  least  were 
instances  of  partial  and  not  of  complete  luxation.  This  diffi- 
culty of  reduction  is  owing  to  the  obliteration  of  the  spac*; 
normally  occupied  by  the  astragalus,  tlirough  the  action  of  the 
powerful  muscles  which  pass  from  the  thigh  and  leg  to  the 
foot.  If  moderate  exteusiou  and  counter-extension  under  chloro- 
form, together  with  manipulation  fail,  the  tendo-achillis  should 
be  divided,  and  this  likewise  failing,  the  bono  had  better  be 
left  in  its  abnormal  situation,  and  no  inimcdiate  attempts  made 
to  remove  it.  The  propriety  of  leaving  the  bone,  instead  of 
removing  it  in  the  first  instance,  was  strongly  insisted  on  by 
Sir  A.  Cooper ;  and  the  judiciousness  of  this  practice  has  been 
folly  pi-oved  by  the  more  recent  researches  of  M.  Broca,  who 
has  shown  that  in  36  cases  of  irreducible  simple  luxation  of  the 
astragalus,  in  which  immediate  extraction  of  the  bone  was 
perfurmed,  W,  or  one-quarter,  were  fatal ;  while  in  -iS  irreducible 
cases  in  which  no  primary  operation  wiis  performed,  there  were 
only  2  deaths.  Of  the  remaining  41  cases,  amputation  was 
performed  in  2 ;  and  extraction  of  the  bone,  after  it  had  be- 
come exposed  by  the  sloughing  of  the  integuments,  in  16 ;  all 
of  which  recovered  :  while  no  operation  of  any  kind  was  re- 


•  Aubray,  Joum.  de  HUd.  1771,  tome  xxxvi.  p.  351, 
t  Kuiurt,  Oazdic  <Ls  JlUjiiUtux,  1640,  p.  384. 
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qmred  in  23,  the  patients  recovering  with  a  nseM  limb,  thoog 
of  course  with  some  deformity  and  lameness.*  The  practu 
to  be  pursued  in  compound  luxations  of  the  astragalus  diffe: 
from  that  recommended  in  the  compound  sub-astragaloid  di 
locations,  for  the  r^ison  that  the  bone  is  more  complete 
separated  &om  its  connections,  and  that  the  space  which 
naturally  occupies  is  obliterated  by  the  approximation  of  t1 
tibia  and  the  calcis.  The  first  would  render  it  more  liable 
death,  and  the  second  would  increase  the  difficulty  of  retumii 
it.  If  we  add  to  these  two  circumstances  the  fact  of  the 
being  fui  open  wound  com  muni  eating  with  the  isolated  ai 
^i  detached  bone,  it  seems  more  than  probable  thai^  even  if  redn 

t  tion  were  e£fected,  its  vitality  woold  be  so  far  impaired  as 

render  its  subsequent  extraction  necessary,  while  the  irritati< 
it  would  be  likely  to  set  up  might  jeopardise  the  limb,  or  evt 
the  life  of  the  patient.  Under  these  circumstances,  the  mo 
proper  and  safe  course  is  to  remove  the  bone  in  the  first  instanc 
without  maVing  any  attempt  at  reduction. 

JHsloeaiion  of  some  of  the  other  Tarsal  Bones. 

Dislocation  of  os  calcis,  &c. — M.  Broca,  after  a  careful  analyt 
of  the  recorded  cases  of  this  dislocation,  decides  that  the  eviden 
in  &vour  of  them  is  not  conclusive. 

Malgaigne  agrees  with  Broca,  so  far  aa  the  cases  he  has  adduced  as  eridei 
are  concerned,  yet  cites  two  instances  which  came  under  the  charge  of 
Jourdan  at  the  Hotel  Dieu  of  Marseilles,  which,  he  considers,  establish  hevo 
doubt  the  possibility  of  this  accident  taking  place.  In  one  of  these  the  relati< 
of  the  astragalus,  scaphoid,  and  leg  bones,  and  the  movements  of  6exion  a 
extension  of  the  foot,  were  perfect.  The  os  calcis  projected  consideral 
beneath  and  external  to  the  outer  malleolus,  and  its  anterior  articular  proo 
was  separated  from  the  cuboid.  The  luxation  was  caused  by  a  heavy  piece 
wood  falling  on  the  foot  from  a  height ;  and  M.  Jourdan  easily  reduced  it 
making  pressure  on  the  foot  and  os  calcis  in  opposite  direction8.t  In  18 
Mr.  Canton  published  in  the  Lancet  of  May  15  '  An  account  of  the  diasecti 
uf  an  unusual  form  of  displacement  of  the  astragalus,'  but  which  Malgaig 
considers  an  example  of  dislocation  of  the  calcaneum  outwards. 

Dislocations  of  some  of  the  other  tarsal  bones  are  occasionally  met  with ;  tli 
Burnett  has  described,  in  the  Medical  Gaseile  for  1837,  toL  xix.  p.  321,  the  a 
of  a  gentleman  who,  in  taking  a  leap  while  fox-hunting,  dblocated  the  scapli< 
bone  from  its  connections  with  the  cuneiform  bones.  Burnett  found  a  wou 
three  inches  in  length  over  the  instep,  through  which  the  scaphoid  and  asti 
galus  protruded,  the  three  facets  of  the  former  bone  being  directed  forwai 
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GaseUe  de$  USpUaux,  1862,  p.  371.  t  Malgaigne,  tome  iL  p.  1068. 
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and  outwards.  Bj  nuddng  steady  pressore  on  thie  bone  for  fifteen  minutes  it 
was  reduced,  the  wound  healed,  and  the  patient  recovered  the  free  use  of  the 
foot  Cases  have  been  recorded  by  Redagnel,  Walker,  and  others,  in  which 
the  bone  has  been  separated  from  the  astragalus  as  well  as  from  the  cunei- 
form bones.* 

Dislocations  of  the  cuneifonn  honai. — Two  forms  of  luxation 
of  the  internal  cuneiform  bone  have  been  met  with ;  in  one  it 
is  separated  from  the  scaphoid  in  company  with  the  first 
metatarsal  bone ;  in  the  other  it  is  separated  from  all  its 
articulations,  and  is  thrown  upwards  and  inwards.  The  three 
bones  are  also  sometimes  luxated  together  upwards,  and  are 
reduced  by  pressure  without  much  difficulty. 

Dislocati&ns  of  the  first  row  of  tarsal  hones  from  the  second  roWy 
or  of  the  OS  calcie  and  astragalus  from  the  cuboid  and  scaphoid 
hones, — The  reality  of  this  accident  is  somewhat  problematical, 
and  has  not  yet  been  verified  by  dissection.  Its  assumed 
existence  rests  chiefly  on  the  evidence  of  Petit  and  Sir  A. 
Cooper;  the  first  of  whom  affirms  that  he  had  met  with  two 
cases,  but  gives  no  description  of  the  symptoms,  and  merely 
contents  himself  with  the  following  brief  remark :  *  Cette 
maladie  se  connait  par  la  seule  difformit^,  elle  indique  le  cote 
ou  les  OS  se  trouvent  log^s.'f  Sir  A.  Cooper  does  not  profess 
to  have  seen  the  case  he  describes,  which  is  given  on  the 
authority  of  the  students  of  Guy's  Hospital,  who  had  reduced 
the  displacement  before  he  saw  it.  '  The  calcis  and  astragalus 
remained,'  we  are  told,  *  in  their  natural  situations,  but  the  fore- 
part of  the  foot  was  tamed  inwards  upon  these  bones.  The 
appearance  was  so  precisely  lite  that  of  a  club-foot,  that  they 
could  not  at  firat  believe  that  it  was  not  a  natural  defect  of  the 
kind.*!  Another  example  of  this  injury  has  been  recorded  by 
Liston.§  A  boy,  aged  fourteen,  fell  from  a  height  of  forty 
feet,  and  alighted  on  the  extremity  of  the  right  foot.  The 
scaphoid  and  cuboid  bones,  it  is  stated,  were  dislocated  npwards, 
and  the  foot  was  half  an  inch  shorter  than  the  other,  Reduc- 
tion was  not  attempted,  but  the  patient  left  the  hospital  in  three 
weeks  able  to  stand  on  the  foot. 


*  Journal  tmic.  et  hehdom.  1831,  tome  ii.  p.  308 ;  The  Medical  ExamtneTf 
1861,  p.  203. 

t  Petit,  Mahdie$  dea  0$,  1723,  tome  i.  p.  321. 

J  Cooper,  op.  cit.  p.  336.  $  Liston,  PmoUcal  Surgcri/,  p.  140. 
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Duhcaiions  of  the  Metatarsal  Bones. 

One  or  more  of  these  bones  are  sometimes  <li8placed,  o^ 
entire  range  may  be  tlirowu  upwards,  tlownwarcis,  out 
or  inwards,  the  first  direction  being  the  most  frequent.  Bone 
rare  examples  have  been  seen  in  which  conti^ona  bones  bare 
been  thrown  in  opposite  directions  ;  the  three  first,  for  example, 
being  thrown  downwards,  and  the  fourth  upwards.  Altboog^ 
these  dislocations  can  only  be  occasioned  by  great  violence,  tbey 
are  rarely  compound ;  the^*  are  most  fre(|uently  caufiod  bj  £iBt 
on  the  toes,  or  force  directed  on  the  anterior  part  of  the  fixH 
from  above  downwards,  or  laterally.  The  luxations  upWErdi 
and  downwaxfla  are  readily  diagnosed  by  the  shortening  of  Uw 
foot,  without  a  corresponding  elongation  of  the  heel,  and  by  the 
projection  and  depression  on  the  instep.     Dr.  Smith  of  Dublin, 

Fio.  130. 
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Dislocation  of  tho  TnetatAniu);    (Aftpr  R.  Vi.  SmiihJ) 

who  has  given  one  of  the  best  acconnta  of  the  upward  dislocalie 
of  these  bones,*  calls  attention  to  the  peculiar  alterution  in  the 
form  of  the  sole  of  the  foot,  which,  instead  of  pre»'nting 
natural  concavity,  becomes  convex  both  in  ite  ant^roponbrr 
and  transverse  diameters.  The  lateral  displncemente  are  twuSS 
distinguished  by  the  projection  at  the  inner  or  the  onter  bords 
of  Uie  foot.  In  an  analysis  of  twenty-nine  cases  of  these  ttrw- 
raotatarsal  dislocations,  Dr.  Hitzig  found  thirteen  were  ofnngle 
bones,  and  sixteen  of  the  entire  metatarsus.  It  would  seem  abo, 
that  unreduced  dislocations  of  the  entire  tarsus  in  a  rerticii 


*  Smitii,  op.  dt  p.  32ti. 
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direction,  give  rise  to  less  inconvenience  than  tlie  lateral  dis- 
placements. Recent  dislocations  are  best  reduced  by  manual 
extension  and  counter-extension,  with  pressure  of  the  thumbs 
on  the  displaced  bone  under  chloroform.* 

Dislocations  of  the  phalanges  are  rare.  Of  twenty-two  cases  in 
which  the  first  row  were  dislocated,  Malgaigne  states  that  nine- 
teen were  of  the  great  toe,  and  three  of  all  the  toes  at  once.  The 
displacements  are  always  upwards,  and  may  be  complete  or 
partial,  and  are  generally  compound.  There  is  a  certain  analogy 
between  the  luxation  of  the  first  phalanx  of  the  great  toe  and 
that  of  the  corresponding  phalanx  of  the  thumb,  and  a  similar 
difficulty  is  experienced  in  its  reduction ;  this,  it  has  been  con- 
jectured, is  owing  to  the  resistance  of  the  internal  lateral 
ligaments  and  the  tendons  of  the  short  and  long  flexor  muscles. 
Reduction  has  sometimes  been  effected  by  traction  only,  but  at 
other  times  all  means,  even  diriding  the  internal  lateral  liga- 
ments and  the  flexor  tendons,  have  failed.  Dislocations  of  the 
second  row  of  phalanges  are  so  rare  that  Malgaigne  could  flad 
but  two  examples  of  the  accident  on  record ;  one  was  a  com- 
pound dislocatioQ  affecting  the  great  toe,  and  the  other  the 
third  toe ;  both  were  returned.  These  accidents,  he  states,  are 
almost  peculiar  to  jockeys,  and  arise  from  falls  from  horseback 
with  the  foot  underneath  the  animal.  They  have  also  been 
occasioned  by  the  passage  of  carriage-wheels  over  the  foot. 

CARSTEN  HOLTHOUSE. 


*  New  St/d.  Soc.  Biennial  Setrospect,  1866-6,  p.  273,  from  Berlvur  Kiin. 
WochenschHft,  vol.  ii.  p.  39-42,  XSflS. 
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